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4HE฀*2#)2--฀HAS฀A฀LONG฀HISTORY฀IN฀VALIDATING฀METH
ODS฀OF฀ANALYSIS฀PRODUCING฀MEASUREMENT฀STANDARDS฀
AND฀ORGANISING฀COMPARATIVE฀AND฀PRO½CIENCY฀TESTS฀
4ODAY฀THESE฀ARE฀THE฀CORE฀ACTIVITIES฀IN฀ITS฀WORK฀PRO
GRAMME฀ THAT฀ IS฀ BASED฀ ON฀ THE฀ NEEDS฀ FOR฀ SCIENTI½C฀
AND฀TECHNICAL฀SUPPORT฀OF฀OTHER฀$IRECTORATES'ENERAL฀
OF฀THE฀#OMMISSION
4HIS฀ KIND฀ OF฀ EXPERTISE฀ IS฀ ALSO฀ KEY฀ FOR฀ OPERATING฀
#OMMUNITY฀REFERENCE฀LABORATORIES฀#2,S	฀)N฀฀
THE฀*2#)2--฀BECAME฀THE฀#2,฀FOR฀FEED฀ADDITIVES´฀
AUTHORISATION฀)N฀฀ITS฀MANDATE฀WAS฀EXTENDED฀
TO฀ COVER฀ ALSO฀ THE฀ CONTROL฀ FUNCTION฀ AND฀ THE฀ *2#
)2--฀WAS฀DESIGNATED฀AS฀ THE฀ THREE฀NEW฀#OMMU
NITY฀REFERENCE฀LABORATORIES฀#2,	฀FOR฀HEAVY฀METALS฀
IN฀FEED฀AND฀FOOD฀FOR฀MYCOTOXINS฀AND฀FOR฀POLYCYCLIC฀
AROMATIC฀HYDROCARBONS฀0!(S	฀4HESE฀#2,S฀ENSURE฀
THAT฀THE฀TESTING฀OF฀THOSE฀SUBSTANCES฀IS฀PERFORMED฀
TO฀A฀RELIABLE฀STANDARD฀ACROSS฀THE฀FOOD฀CHAIN฀)N฀AD
DITION฀ THE฀ *2#)2--฀WAS฀APPOINTED฀ CHAIR฀OF฀ THE฀
COORDINATING฀BOARD฀OF฀EXPERTS฀FOR฀MONITORING฀WA
TER฀IN฀POULTRY฀SIMILAR฀IN฀FUNCTION฀TO฀THE฀#2,S
/PERATING฀ #2,S฀ IS฀ A฀ RECENT฀ DEVELOPMENT฀ AT฀ *2#
)2--฀4HE฀BASIS฀FOR฀SUCH฀SUPPORT฀FUNCTION฀IS฀BUILT฀
IN฀ THE฀ MANY฀ RESEARCH฀ PROJECTS฀ OF฀ THE฀ *2#)2--฀
WORK฀ PROGRAMME฀ 4HESE฀ PROJECTS฀ SPAN฀ OVER฀ SEV
ERAL฀ RESEARCH฀ ½ELDS฀ FROM฀ DEVELOPING฀ NEW฀ REFER
ENCE฀MATERIALS฀FOR฀GENETIC฀TESTING฀TO฀THE฀ANALYSIS฀
OF฀ SEMICARBAZIDE฀ IN฀ FOOD฀ AND฀ COMPLEX฀ ORGANIC฀
POLLUTANTS฀MEASURING฀NEUTRON฀CROSS฀SECTIONS฀AND฀
RADIOACTIVITY฀ IN฀ THE฀ENVIRONMENT฀OR฀STUDYING฀HOW฀
TO฀DISTINGUISH฀ORGANICALLY฀GROWN฀CROPS฀FROM฀THOSE฀
GROWN฀CONVENTIONALLY฀#OMMON฀FOR฀ALL฀IS฀THE฀DRIVE฀
TO฀ CREATE฀ CON½DENCE฀ IN฀MEASUREMENTS฀ )N฀ ฀
OVER฀฀NEW฀SETS฀OF฀REFERENCE฀MATERIALS฀WERE฀ADD
ED฀TO฀THE฀CATALOGUE฀AND฀HUNDREDS฀OF฀LABORATORIES฀
PARTICIPATED฀ IN฀ THE฀ INTERLABORATORY฀ COMPARISONS฀
ORGANISED฀BY฀OUR฀INSTITUTE
!LMOST฀฀YEARS฀AFTER฀SIGNING฀THE฀4REATIES฀OF฀2OME฀
IT฀IS฀GOOD฀TO฀RECALL฀THAT฀THE฀ROOTS฀OF฀THE฀*2#)2--฀
ARE฀IN฀THE฀NUCLEAR฀RESEARCH฀4HE฀NEED฀FOR฀NUCLEAR฀
STANDARDS฀ AND฀ NUCLEAR฀ DATA฀ HAS฀ NOT฀ VANISHED฀
THOUGH฀RATHER฀THE฀NEW฀TECHNOLOGIES฀HAVE฀ADDED฀
TO฀ THE฀ REQUIREMENTS฀ AND฀ REVEALED฀ GAPS฀ IN฀ OUR฀
KNOWLEDGE฀4HE฀.5$!-%฀PROJECT฀THAT฀WAS฀STARTED฀
IN฀฀TO฀OPEN฀ACCESS฀TO฀*2#)2--฀ACCELERATORS฀
FOR฀SCIENTISTS฀OF฀OTHER฀ORGANISATIONS฀HAS฀YIELDED฀฀
EXPERIMENTS฀OF฀SHARED฀INTEREST฀AND฀SEVEN฀OF฀THEM฀
WERE฀ALREADY฀EXECUTED฀BY฀THE฀END฀OF฀
)N฀!UGUST฀฀WE฀SAID฀GOODBYE฀TO฀%LKE฀!NKLAM฀
THE฀HEAD฀OF฀THE฀&OOD฀3AFETY฀AND฀1UALITY฀5NIT฀WHO฀
TOOK฀UP฀ THE฀POSITION฀OF฀ THE฀$IRECTOR฀OF฀OUR฀SISTER฀
INSTITUTE฀ THE฀ )NSTITUTE฀ FOR฀ (EALTH฀ AND฀ #ONSUMER฀
0ROTECTION฀IN฀)SPRA฀)฀WOULD฀LIKE฀TO฀THANK฀HER฀FOR฀THE฀
EFFORTS฀SHE฀PUT฀IN฀SETTING฀UP฀THE฀FOOD฀LABORATORIES฀
AT฀ THE฀ INSTITUTE฀AND฀STARTING฀UP฀OF฀NEW฀ACTIVITIES฀
7ITHOUT฀A฀DOUBT฀WE฀WILL฀CONTINUE฀TO฀SHARE฀EXPERI
ENCES฀AND฀BEST฀PRACTICES฀IN฀THE฀FUTURE
฀WAS฀ALSO฀THE฀LAST฀YEAR฀OF฀THE฀TH฀&RAMEWORK฀
0ROGRAMME฀FOR฀RESEARCH฀4AKING฀STOCK฀OF฀OUR฀WORK฀
DURING฀ THOSE฀ FOUR฀ YEARS฀ )฀ AM฀PROUD฀OF฀WHAT฀ THE฀
*2#)2--฀STAFF฀HAVE฀ACHIEVED฀4HE฀TH฀&RAMEWORK฀
0ROGRAMME฀ HOWEVER฀ WILL฀ BRING฀ NEW฀ CHALLENGES฀
FOR฀US฀AND฀OUR฀COLLABORATORS฀AND฀)฀AM฀LOOKING฀FOR
WARD฀TO฀A฀FRUITFUL฀฀YEARS฀AHEAD฀OF฀US฀WITH฀MANY฀
EXCITING฀PROJECTS฀TO฀BE฀REALISED
,AST฀BUT฀NOT฀LEAST฀)฀WOULD฀LIKE฀TO฀THANK฀OUR฀PART
NERS฀AND฀CUSTOMERS฀ FOR฀A฀SUCCESSFUL฀YEAR฀AND฀ALL฀
OUR฀STAFF฀FOR฀THEIR฀EFFORTS฀AND฀DEDICATION
!LEJANDRO฀(ERRERO
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4HE฀)NSTITUTE฀FOR฀2EFERENCE฀-ATERIALS฀AND฀-EASURE
MENTS฀)2--	฀IS฀ONE฀OF฀THE฀SEVEN฀)NSTITUTES฀OF฀THE฀
*OINT฀2ESEARCH฀#ENTRE฀*2#	฀A฀$IRECTORATE'ENERAL฀
OF฀THE฀%UROPEAN฀#OMMISSION฀PROVIDING฀INDEPEND
ENT฀SCIENTI½C฀AND฀TECHNICAL฀SUPPORT฀TO฀#OMMUNITY฀
POLICYMAKING฀4HE฀*2#)2--฀WAS฀FOUNDED฀IN฀฀
UNDER฀THE฀4REATIES฀OF฀2OME฀AND฀STARTED฀OPERATION฀
IN฀฀UNDER฀THE฀NAME฀OF฀THE฀#ENTRAL฀"UREAU฀FOR฀
.UCLEAR฀-EASUREMENTS฀#".-	฀4ODAY฀*2#)2--฀
IS฀ ONE฀ OF฀ THE฀ WORLD´S฀ LARGEST฀ REFERENCE฀ MATERIAL฀
PRODUCERS฀ AND฀ A฀ PROVIDER฀ OF฀ REFERENCE฀MEASURE
MENTS฀AND฀DATA
-ISSION฀AND฀TASKS
*2#)2--฀ PROMOTES฀ A฀ COMMON฀ AND฀ RELIABLE฀ %U
ROPEAN฀ MEASUREMENT฀ SYSTEM฀ IN฀ SUPPORT฀ OF฀ %5฀
POLICIES฀4HE฀PRIMARY฀TASK฀OF฀*2#)2--฀IS฀TO฀BUILD฀
CON½DENCE฀ IN฀ THE฀ COMPARABILITY฀ OF฀MEASUREMENT฀
RESULTS฀ BY฀ THE฀ PRODUCTION฀ AND฀ DISSEMINATION฀ OF฀
INTERNATIONALLY฀ ACCEPTED฀QUALITY฀ ASSURANCE฀ TOOLS฀
*2#)2--฀DEVELOPS฀AND฀VALIDATES฀TESTING฀METHODS฀
PRODUCES฀REFERENCE฀MATERIALS฀ORGANISES฀MEASURE
MENT฀EVALUATION฀PROGRAMMES฀AND฀PROVIDES฀REFER
ENCE฀MEASUREMENTS
!S฀ A฀ METROLOGY฀ INSTITUTE฀ OF฀ THE฀ %UROPEAN฀ #OM
MISSION฀ THE฀ *2#)2--฀ PARTICIPATES฀ IN฀ THE฀ ACTIVI
TIES฀OF฀ THE฀ INTERNATIONAL฀METROLOGY฀ORGANISATIONS฀
SUCH฀AS฀ THE฀ )NTERNATIONAL฀#OMMITTEE฀ FOR฀7EIGHTS฀
AND฀ -EASURES฀ #)0-	฀ AND฀ THE฀ NETWORK฀ OF฀ %URO
PEAN฀ METROLOGY฀ INSTITUTES฀ %52/-%4	฀ 4HROUGH฀
AN฀AGREEMENT฀WITH฀THE฀%UROPEAN฀#OOPERATION฀FOR฀
!CCREDITATION฀%!	฀*2#)2--฀HELPS฀TO฀IMPROVE฀THE฀
MEASUREMENT฀CAPABILITIES฀OF฀HUNDREDS฀OF฀ LABORA
TORIES฀ IN฀ ALL฀-EMBER฀3TATES฀ *2#)2--฀STAFF฀ ALSO฀
CONTRIBUTE฀ACTIVELY฀TO฀THE฀WORK฀OF฀STANDARDISATION฀
BODIES฀ LIKE฀ THE฀ %UROPEAN฀ #OMMITTEE฀ FOR฀ 3TAND
ARDIZATION฀ #%.	฀ AND฀ )NTERNATIONAL฀ /RGANIZATION฀
FOR฀3TANDARDIZATION฀)3/	฀4HE฀*2#)2--฀OPERATES฀
NOW฀FOUR฀#OMMUNITY฀REFERENCE฀LABORATORIES
7ORK฀PROGRAMME
4HE฀RESEARCH฀PROGRAMME฀OF฀*2#)2--฀IS฀FOCUSSED฀
ON฀AREAS฀OF฀POLICY฀RELEVANCE฀AND฀SERVES฀MANY฀$I
RECTORATES'ENERAL฀ EG฀ FOR฀(EALTH฀AND฀#ONSUMER฀
0ROTECTION฀%NVIRONMENT฀!GRICULTURE฀%NERGY฀AND฀
4RANSPORT฀ %NTERPRISE฀ AND฀ )NDUSTRY฀ 4RADE฀ 4AXA
TION฀AND฀THE฀#USTOMS฀5NION฀%NLARGEMENT฀AND฀%X
TERNAL฀2ELATIONS฀!LL฀#OMMISSION฀SERVICES฀CAN฀ALSO฀
REQUEST฀*2#)2--฀TO฀CARRY฀OUT฀SPECI½CALLY฀TARGETED฀
RESEARCH฀ PROJECTS฀ OUTSIDE฀ ITS฀ ANNUAL฀ PROGRAMME฀
UNDER฀A฀SPECIAL฀ADMINISTRATIVE฀ARRANGEMENT฀!S฀AN฀
INSTITUTE฀OF฀ONE฀OF฀THE฀$IRECTORATES'ENERAL฀OF฀THE฀
%UROPEAN฀ #OMMISSION฀ *2#)2--฀ PERFORMS฀ TASKS฀
COMPLEMENTARY฀ TO฀ THOSE฀ OF฀ THE฀ -EMBER฀ 3TATES฀
ESPECIALLY฀WHERE฀AN฀INDEPENDENT฀APPROACH฀AT฀%U
ROPEAN฀LEVEL฀IS฀NEEDED฀)T฀WORKS฀IN฀CLOSE฀COLLABO
RATION฀ WITH฀ NATIONAL฀ AND฀ INTERNATIONAL฀ RESEARCH฀
ORGANISATIONS฀ METROLOGY฀ INSTITUTES฀ AUTHORITIES฀
UNIVERSITIES฀ AS฀ WELL฀ AS฀ WITH฀ INDUSTRY฀ *2#)2--฀
HAS฀OVER฀฀FORMAL฀COLLABORATION฀AGREEMENTS฀AND฀
NUMEROUS฀ OTHER฀ PARTNERS฀ VIA฀ INFORMAL฀ AND฀ COM
PETITIVE฀ACTIVITIES฀)N฀฀THE฀*2#)2--฀AND฀THE฀
&LEMISH฀)NSTITUTE฀FOR฀4ECHNOLOGICAL฀2ESEARCH฀6)4/฀
.6	฀SIGNED฀A฀COLLABORATION฀AGREEMENT฀CONCERNING฀
SCIENTI½C฀RESEARCH฀ON฀FOOD฀AND฀FEED฀SAFETY฀AND฀EN
VIRONMENTAL฀QUALITY฀ASSESSMENT
4OWARDS฀&0
฀WAS฀THE฀LAST฀YEAR฀OF฀THE฀TH฀&RAMEWORK฀0RO
GRAMME฀OF฀THE฀%UROPEAN฀#OMMUNITY฀FOR฀RESEARCH฀
TECHNOLOGICAL฀ DEVELOPMENT฀ AND฀ DEMONSTRATION฀
ACTIVITIES฀AND฀OF฀THE฀%UROPEAN฀!TOMIC฀%NERGY฀#OM
MUNITY฀ %URATOM	฀ FOR฀NUCLEAR฀ RESEARCH฀AND฀ TRAIN
ING฀ACTIVITIES฀)N฀$ECEMBER฀฀THE฀%UROPEAN฀0AR
LIAMENT฀ APPROVED฀ THE฀ TH฀ &RAMEWORK฀ 0ROGRAMME฀
&0	฀FOR฀#OMMUNITY฀RESEARCH฀FOR฀฀AND฀
OF฀THE฀%URATOM฀FOR฀
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4HE฀ RECOIL฀PROTON฀ TELESCOPE฀AT฀ *2#)2--฀ IS฀USED฀ FOR฀NEUTRON฀
½UENCE฀MEASUREMENTS
4HE฀SPECI½C฀PROGRAMME฀OF฀THE฀*2#฀IN฀&0฀IS฀STRUC
TURED฀ IN฀ POLICY฀ THEMES฀ AND฀ AGENDAS฀ $UE฀ TO฀ THE฀
HORIZONTAL฀ NATURE฀ OF฀ *2#)2--´S฀WORK฀ ITS฀ ACTIVI
TIES฀ FALL฀UNDER฀MANY฀OF฀ THEM฀&OR฀ INSTANCE฀UNDER฀
THE฀POLICY฀THEME฀฀±0ROSPERITY฀IN฀A฀KNOWLEDGE฀IN
TENSIVE฀SOCIETY²฀THE฀AGENDAS฀ON฀COMPETITIVENESS฀
AND฀INNOVATION฀THE฀%UROPEAN฀2ESEARCH฀!REA฀ LIFE฀
SCIENCES฀AND฀BIOTECHNOLOGY฀ARE฀ RELEVANT฀ FOR฀ *2#
)2--฀0OLICY฀THEME฀฀±3OLIDARITY฀AND฀THE฀RESPON
SIBLE฀MANAGEMENT฀ OF฀ RESOURCES²฀ CONTAINS฀ TOPICS฀
LIKE฀ AGRICULTURE฀ AND฀ CLIMATE฀ CHANGE฀WHERE฀ TASKS฀
ON฀ ANALYTICAL฀ METHOD฀ DEVELOPMENT฀ VALIDATION฀
AND฀ANALYTICAL฀ QUALITY฀ ASSURANCE฀ARE฀ ASSIGNED฀ TO฀
*2#)2--฀4HE฀POLICY฀THEME฀฀±&REEDOM฀SECURITY฀
AND฀ JUSTICE²฀ CONTAINS฀ RESEARCH฀ON฀ FOOD฀AND฀ FEED฀
SAFETY฀AND฀QUALITY฀ THAT฀ARE฀ CORE฀ACTIVITIES฀OF฀ THE฀
*2#)2--฀ 4HE฀ NUCLEAR฀ WORK฀ PROGRAMME฀ OF฀ *2#
)2--฀ IS฀ INCLUDED฀ IN฀ THE฀ SPECI½C฀ PROGRAMME฀ FOR฀
THE฀NUCLEAR฀ACTIONS฀OF฀THE฀*2#
#ORE฀COMPETENCIES
4HE฀CORE฀COMPETENCIES฀OF฀*2#)2--฀ARE฀DEVELOP
MENT฀ PRODUCTION฀ AND฀ DISTRIBUTION฀ OF฀ REFERENCE฀
MATERIALS฀DEVELOPMENT฀AND฀VALIDATION฀OF฀METHODS฀
FOR฀ FOOD฀ AND฀ FEED฀ ANALYSIS฀ BIOANALYSIS฀ ISOTOPIC฀
MEASUREMENTS฀NEUTRON฀PHYSICS฀AND฀RADIONUCLIDE฀
METROLOGY฀ 4HESE฀ COMPETENCIES฀ ARE฀ APPLIED฀ IN฀ A฀
VARIETY฀OF฀RESEARCH฀½ELDS฀FOOD฀AND฀FEED฀SAFETY฀AND฀
QUALITY฀ BIOTECHNOLOGY฀ SUSTAINABLE฀ AGRICULTURE฀
ENVIRONMENT฀HEALTH฀NANOTECHNOLOGY฀AND฀NUCLEAR฀
SAFETY฀AND฀SECURITY฀4HE฀SCIENTI½C฀KNOWLEDGE฀BASE฀
OF฀ *2#)2--฀IS฀ACQUIRED฀AND฀MAINTAINED฀BY฀BOTH฀
FUNDAMENTAL฀AND฀APPLIED฀RESEARCH฀ IN฀ THE฀RESPEC
TIVE฀AREAS
*2#)2--฀STAFF฀ARE฀MEMBERS฀IN฀NUMEROUS฀COMMIT
TEES฀THEIR฀WORKING฀GROUPS฀AND฀SCIENTI½C฀BOARDS฀OF฀
INTERNATIONAL฀ ORGANISATIONS฀ *2#)2--´S฀ WORK฀ IN฀
THE฀½ELD฀OF฀STANDARDISATION฀IS฀WIDELY฀RECOGNISED฀
6ARIOUS฀ TECHNICAL฀ COMMITTEES฀ OF฀ )3/฀ USE฀ EXPERT฀
ADVICE฀OF฀*2#)2--฀ON฀REFERENCE฀MATERIALS฀FOR฀THEIR฀
SPECI½C฀APPLICATION฀½ELDS฀AND฀*2#)2--฀EXPERTS฀
PARTICIPATE฀ACTIVELY฀IN฀THE฀WORK฀OF฀THE฀!SSOCIATION฀
OF฀ !NALYTICAL฀ #OMMUNITIES฀ !/!#	฀ )NTERNATIONAL฀
-ANY฀TESTING฀METHODS฀VALIDATED฀BY฀*2#)2--฀TO
GETHER฀WITH฀ITS฀COLLABORATORS฀HAVE฀BEEN฀APPROVED฀
AS฀STANDARDS฀OF฀#%.฀AND฀)3/
3PECIAL฀INFRASTRUCTURE
4HE฀ RESEARCH฀ FACILITIES฀ INCLUDE฀ MULTIFUNCTIONAL฀
AND฀¾EXIBLE฀LABORATORIES฀FOR฀DEVELOPMENT฀AND฀PRO
DUCTION฀OF฀REFERENCE฀MATERIALS฀ADVANCED฀ANALYTI
CAL฀ LABORATORIES฀MASS฀METROLOGY฀ LABORATORY฀ AND฀
AN฀ULTRACLEAN฀CHEMICAL฀LABORATORY฀4HE฀*2#)2--฀
ANALYTICAL฀LABORATORIES฀ARE฀WELL฀EQUIPPED฀FOR฀CARRY
ING฀OUT฀DEMANDING฀TASKS฀WHETHER฀TO฀SOLVE฀A฀FOOD฀
RELATED฀OR฀AN฀ISOTOPE฀MEASUREMENT฀PROBLEM฀4HE฀
DEDICATED฀ FACILITIES฀ FOR฀ REFERENCE฀ MATERIALS฀ PRO
DUCTION฀ARE฀ABLE฀TO฀HANDLE฀LARGE฀AMOUNTS฀OF฀VARI
OUS฀TYPES฀OF฀MATERIALS฀EVEN฀THOSE฀HAZARDOUS฀FOR฀
HEALTH฀ #ONTROLLED฀ STORAGE฀ CONDITIONS฀ FOR฀ ALL฀MA
TERIALS฀ ARE฀ AVAILABLE฀ 4HE฀ RADIONUCLIDE฀METROLOGY฀
LABORATORY฀ HOUSES฀ INSTRUMENTATION฀ FOR฀ EXTREMELY฀
ACCURATE฀ RADIOACTIVITY฀ MEASUREMENTS฀ AND฀ SMALL฀
AMOUNTS฀ OF฀ RADIOACTIVE฀ SUBSTANCES฀ CAN฀ BE฀ STUD
IED฀ IN฀ THE฀ UNDERGROUND฀ LABORATORY฀ OF฀ *2#)2--฀
LOCATED฀ AT฀ THE฀ "ELGIAN฀ .UCLEAR฀ 2ESEARCH฀ #ENTRE฀
3#+#%.฀IN฀-OL฀"%	฀
*2#)2--฀OPERATES฀A฀฀-E6฀LINEAR฀ELECTRON฀AC
CELERATOR฀ '%,).!	฀ AND฀ A฀ ฀ -6฀ LIGHTION฀ 6AN฀ DE฀
'RAAFF฀ ACCELERATOR฀ 4HE฀ TWO฀ ACCELERATORS฀ OF฀ *2#
)2--฀USED฀ FOR฀NEUTRON฀PRODUCTION฀ ARE฀ COMPLE
MENTARY฀ IN฀ THEIR฀ EXPERIMENTAL฀ CONDITIONS฀ AND฀
AMONG฀ THE฀ BEST฀ SUCH฀ INSTALLATIONS฀ IN฀ THE฀ WORLD฀
3INCE฀ ฀ THE฀ TWO฀ ACCELERATORS฀ CAN฀ ACCOMMO
DATE฀EXTERNAL฀USERS฀VIA฀A฀PROJECT฀ON฀ACCESS฀TO฀LARGE฀
SCALE฀FACILITIES฀.5$!-%	฀
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*2#)2--฀ HAS฀ UPGRADED฀ ITS฀ INSTRUMENTATION฀ IN฀ THE฀ UNDER
GROUND฀LABORATORY
Community Reference
Laboratories at JRC-IRMM
&OLLOWING฀ FOOD฀ SAFETY฀ CRISES฀ INCLUDING฀ "3%฀ AND฀
THE฀ DIOXIN฀ CONTAMINATION฀ %5฀ FOOD฀ LAW฀WAS฀ SUB
STANTIALLY฀ REFORMED฀ 7HITE฀ 0APER฀ ON฀ &OOD฀3AFETY฀
#/-	฀½NAL	฀AND฀AS฀PART฀OF฀THIS฀A฀SYSTEM฀
OF฀ SPECIALISED฀ #OMMUNITY฀ REFERENCE฀ LABORATORIES฀
HAS฀BEEN฀ CREATED฀ COOPERATING฀ CLOSELY฀WITH฀ THEIR฀
NATIONAL฀COUNTERPARTS
#OMMUNITY฀REFERENCE฀LABORATORIES฀#2,S	฀ARE฀ANA
LYTICAL฀ LABORATORIES฀DESIGNATED฀BY฀#OMMUNITY฀DI
RECTIVES฀AND฀REGULATIONS฀4HEY฀ARE฀AN฀INTEGRAL฀PART฀
OF฀ %UROPEAN฀ RISK฀ MANAGEMENT฀ SYSTEM฀ AND฀ HELP฀
MAKE฀THE฀%5฀REGULATORY฀SYSTEM฀MORE฀EF½CIENT฀AND฀
EFFECTIVE฀WITH฀ THE฀ SAME฀ HIGH฀ LEVEL฀ OF฀ LABORATORY฀
PERFORMANCE฀ACROSS฀THE฀%5฀4HEIR฀DUTIES฀CONTAIN฀EG
 SETTING฀UP฀%5WIDE฀STANDARDS฀TO฀ENSURE฀COMPA
RABILITY฀OF฀TESTING฀RESULTS
 ORGANISING฀COMPARATIVE฀TESTS฀
 TRAINING฀ANALYSTS฀FROM฀NATIONAL฀LABORATORIES฀
 PROVIDING฀SCIENTI½C฀AND฀TECHNICAL฀ASSISTANCE฀TO฀
THE฀%UROPEAN฀#OMMISSION
 COORDINATING฀ A฀ NETWORK฀ OF฀ NATIONAL฀ REFERENCE฀
LABORATORIES฀
4HE฀#2,S฀ARE฀ALSO฀REQUIRED฀TO฀HAVE฀KNOWLEDGE฀OF฀
INTERNATIONAL฀ STANDARDS฀ AND฀ PRACTICES฀ AND฀ KEEP฀
LISTS฀ OF฀ REFERENCE฀ SUBSTANCES฀ AND฀ REAGENTS฀ AND฀
THEIR฀ SUPPLIERS฀ 7ITH฀ THEIR฀ NETWORKS฀ OF฀ NATIONAL฀
LABORATORIES฀ THE฀ #2,S฀ PROVIDE฀ A฀ PLATFORM฀ FOR฀ EX
PERTS฀TO฀SHARE฀KNOWLEDGE฀AND฀BEST฀PRACTICES
)N฀฀THREE฀NEW฀#2,S฀STARTED฀OPERATION฀AT฀*2#
)2--฀AND฀DEAL฀WITH฀TESTING฀OF฀HEAVY฀METALS฀MY
COTOXINS฀ AND฀ POLYCYCLIC฀ AROMATIC฀ HYDROCARBONS฀
0!(S	฀ IN฀ FOOD฀ AND฀ ANIMAL฀ FEED฀ 3UBSTANCES฀ IN฀
THESE฀ THREE฀ GROUPS฀ CAN฀ CAUSE฀ CANCER฀ AND฀ OTHER฀
SERIOUS฀ ILLNESSES฀ OR฀ DAMAGE฀ THE฀ CENTRAL฀ NERVOUS฀
SYSTEM฀ )N฀ ADDITION฀ IN฀ ฀ THE฀MANDATE฀ OF฀ THE฀
#2,฀ASSISTING฀THE฀%UROPEAN฀&OOD฀3AFETY฀!UTHORITY฀
%&3!	฀IN฀THE฀AUTHORISATION฀OF฀FEED฀ADDITIVES฀WAS฀
EXTENDED฀TO฀COVER฀ACTIVITIES฀RELATED฀TO฀CONTROL
#OMMUNITY฀2EFERENCE฀,ABORATORY฀FOR฀&EED฀!DDITIVES
3INCE฀฀ FEED฀ADDITIVES฀HAVE฀ TO฀BE฀AUTHORISED฀
ACCORDING฀TO฀THE฀PROCEDURE฀LAID฀DOWN฀IN฀2EGULATION฀
%#	฀.O฀฀4HE฀PROCEDURE฀IS฀DESIGNED฀ON฀
THE฀BASIS฀OF฀A฀STRICT฀SEPARATION฀BETWEEN฀SCIENTI½C฀
ASSESSMENT฀OF฀THE฀FEED฀ADDITIVE฀WHICH฀FALLS฀UNDER฀
THE฀RESPONSIBILITY฀OF฀%&3!฀AND฀THE฀ACTUAL฀AUTHORI
SATION฀FOR฀PLACING฀THE฀PRODUCT฀ON฀THE฀MARKET฀GRANT
ED฀BY฀THE฀%UROPEAN฀#OMMISSION฀4HE฀ASSESSMENT฀
OF฀THE฀FEED฀ADDITIVE฀ALSO฀INCLUDES฀A฀CLOSE฀EVALUA
TION฀OF฀ THE฀ANALYTICAL฀METHODS฀THAT฀ARE฀PROPOSED฀
BY฀THE฀APPLICANT฀TO฀DETERMINE฀THE฀ACTIVE฀SUBSTANCE฀
IN฀VARIOUS฀MATRICES฀SUCH฀AS฀ANIMAL฀FEED฀4HIS฀EVAL
UATION฀AND฀SOME฀OTHER฀TASKS฀ARE฀ENTRUSTED฀TO฀THE฀
#OMMUNITY฀REFERENCE฀LABORATORY฀WHICH฀ACCORDING฀
TO฀2EGULATION฀%#	฀.O฀฀IS฀THE฀%UROPEAN฀
#OMMISSION´S฀ *OINT฀ 2ESEARCH฀ #ENTRE฀ 7ITHIN฀ THE฀
*2#฀THE฀)2--฀HAS฀TAKEN฀UP฀THIS฀TASK฀)N฀ADDITION฀
THE฀2EGULATION฀%#	฀.O฀฀ASSIGNED฀TASKS฀
TO฀THIS฀#2,฀THAT฀ARE฀RELATED฀TO฀THE฀OF½CIAL฀FOOD฀AND฀
FEED฀CONTROLS
4HE฀MAIN฀TASK฀OF฀THE฀#2,฀IS฀THE฀EVALUATION฀OF฀THE฀
ANALYTICAL฀ METHODS฀ SUBMITTED฀ BY฀ THE฀ APPLICANT฀
ESTABLISHING฀WHETHER฀THESE฀METHODS฀ARE฀SUITABLE฀
FOR฀ OF½CIAL฀ CONTROL฀ PURPOSES฀ !NALYTICAL฀ METHODS฀
ARE฀ FOR฀ INSTANCE฀REQUIRED฀TO฀DETERMINE฀THE฀ACTIVE฀
SUBSTANCE฀OF฀THE฀FEED฀ADDITIVE฀IN฀ANIMAL฀FEED฀AND฀¯ ฀
IF฀APPLICABLE฀¯ ฀RESIDUES฀IN฀ANIMAL฀TISSUE฀4HE฀#2,฀IS฀
SUPPORTED฀BY฀A฀CONSORTIUM฀OF฀฀%UROPEAN฀NATION
AL฀REFERENCE฀LABORATORIES฀.2,S	฀WHICH฀CONTRIBUTE฀
TO฀THE฀EVALUATION฀PROCEDURE฀WITH฀THEIR฀EXPERTISE฀ON฀
SPECI½C฀ANALYTICAL฀METHODOLOGIES฀)N฀CASE฀THE฀SUB
MITTED฀ANALYTICAL฀METHODS฀FUL½L฀THE฀REQUIREMENTS฀
FOR฀THE฀INTENDED฀PURPOSE฀A฀FAVOURABLE฀OPINION฀WILL฀
BE฀GIVEN฀TO฀%&3!฀WITHOUT฀PERFORMING฀EXPERIMENTS฀
)F฀NECESSARY฀THE฀#2,฀MAY฀ALSO฀TEST฀THE฀METHOD฀IN฀
ITS฀OWN฀OR฀AN฀.2,฀LABORATORY฀OR฀IT฀MAY฀ORGANISE฀AN฀
INTERLABORATORY฀COMPARISON฀STUDY฀TO฀VALIDATE฀IT
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*2#)2--฀IS฀OPERATING฀THE฀#OMMUNITY฀REFERENCE฀LABORATORY฀FOR฀
FEED฀ADDITIVES฀SINCE฀
)N฀ ฀ THE฀ #2,฀ SUBMITTED฀ ½NAL฀ REPORTS฀ ON฀ THE฀
ASSESSMENT฀OF฀ANALYTICAL฀METHODS฀ FOR฀฀DOSSIERS฀
TO฀ %&3!฀ AND฀ PARTICIPATED฀ IN฀ PRO½CIENCY฀ TESTS฀ TO฀
DEMONSTRATE฀ ITS฀COMPETENCE฀ IN฀PRODUCING฀RELIABLE฀
RESULTS฀AS฀SPECI½ED฀ IN฀ ITS฀ACCREDITATION฀ )T฀ CREATED฀
EXPERT฀GROUPS฀TO฀ESTABLISH฀PERFORMANCE฀CRITERIA฀FOR฀
SINGLELABORATORY฀VALIDATED฀ANALYTICAL฀METHODS฀4HE฀
OTHER฀TASKS฀OF฀THE฀EXPERT฀GROUPS฀ARE฀RECOMMENDING฀
ANALYTICAL฀METHODS฀SUITABLE฀FOR฀OF½CIAL฀CONTROL฀AND฀
CONTRIBUTING฀TO฀THE฀METHOD฀DATA฀BANK฀5LTIMATELY฀
EXPERTS´฀RECOMMENDATIONS฀FOR฀PERFORMANCE฀CRITERIA฀
COULD฀PROVIDE฀THE฀BACKBONE฀FOR฀LEGISLATION฀ON฀ANA
LYTICAL฀METHODS฀RELEVANT฀TO฀FEED฀AKIN฀TO฀THE฀ALREADY฀
EXISTING฀$ECISION฀%#	฀.O฀฀ON฀RESIDUES฀IN฀
FOOD฀ OF฀ ANIMAL฀ ORIGIN฀ 4HE฀ #2,฀ FOR฀ FEED฀ ADDITIVES฀
ALSO฀MAINTAINS฀ A฀ REPOSITORY฀ OF฀ REFERENCE฀ SAMPLES฀
OF฀ALL฀AUTHORISED฀ADDITIVES฀AND฀KEEPS฀A฀DATABASE฀OF฀
METHODS฀FOR฀THE฀ANALYSIS฀OF฀SPECI½C฀FEED฀ADDITIVES
#OMMUNITY฀2EFERENCE฀,ABORATORY฀FOR฀(EAVY฀-ETALS฀
IN฀&EED฀AND฀&OOD
(EAVY฀METALS฀ARE฀PRESENT฀ IN฀ALL฀ FOODSTUFFS฀3OME฀
ARE฀IMPORTANT฀FOR฀OUR฀NUTRITION฀BUT฀OTHERS฀SUCH฀AS฀
LEAD฀ CADMIUM฀ AND฀MERCURY฀ HAVE฀ NO฀ NUTRITIONAL฀
VALUE฀AND฀CAN฀IN฀SOME฀CASES฀CONTRIBUTE฀TO฀SERIOUS฀
ILLNESSES฀ SUCH฀ AS฀ CANCER฀ OR฀ DAMAGE฀ THE฀ CENTRAL฀
NERVOUS฀SYSTEM
4O฀ REDUCE฀ THE฀ RISK฀ TO฀ HUMAN฀ HEALTH฀ ASSOCIATED฀
WITH฀HIGH฀HEAVY฀METAL฀ CONTENT฀ IN฀ FOOD฀AND฀ FEED฀
MAXIMUM฀ ALLOWED฀ LIMITS฀ IN฀ SEVERAL฀ COMMODITIES฀
HAVE฀BEEN฀LAID฀DOWN฀IN฀THE฀%UROPEAN฀LEGISLATION฀
4HE฀ #OMMUNITY฀ REFERENCE฀ LABORATORY฀ FOR฀ HEAVY฀
METALS฀WAS฀CREATED฀TO฀IMPLEMENT฀2EGULATION฀%#	฀
.O฀฀ON฀OF½CIAL฀CONTROLS฀PERFORMED฀TO฀EN
SURE฀ THE฀VERI½CATION฀OF฀COMPLIANCE฀WITH฀ THE฀ FEED฀
AND฀ FOOD฀ LAW฀ ANIMAL฀ HEALTH฀ AND฀ ANIMAL฀ WELFARE฀
RULES฀4HE฀ TASK฀OF฀ THE฀#2,฀ FOR฀HEAVY฀METALS฀ IS฀ TO฀
FACILITATE฀ THE฀ IMPLEMENTATION฀ OF฀ 2EGULATION฀ %#	฀
.O฀ ฀ AND฀ $IRECTIVE฀ %#฀ ESTAB
LISHING฀THE฀MAXIMUM฀LEVELS฀OF฀HEAVY฀METALS฀SUCH฀
AS฀LEAD฀MERCURY฀AND฀CADMIUM฀IN฀DIFFERENT฀FOODS฀
4HE฀THREE฀TYPES฀OF฀MATRICES฀COVERED฀BY฀THE฀#2,฀ARE฀
WILD฀CAUGHT฀½SH฀ FOOD฀OF฀PLANT฀ORIGIN฀AND฀ANIMAL฀
FEED
/NE฀OF฀ITS฀CORE฀TASKS฀IS฀TO฀ORGANISE฀INTERLABORATORY฀
COMPARISONS฀FOR฀THE฀APPOINTED฀NATIONAL฀REFERENCE฀
LABORATORIES฀4HESE฀CAMPAIGNS฀ARE฀RUN฀WITHIN฀THE฀
)NTERNATIONAL฀-EASUREMENT฀%VALUATION฀0ROGRAMME฀
)-%0	฀OF฀*2#)2--฀BUT฀THEN฀ONLY฀THE฀NOMINATED฀
LABORATORIES฀CAN฀PARTICIPATE฀)N฀฀THE฀#2,฀ALREADY฀
ORGANISED฀ONE฀CAMPAIGN฀FOR฀THE฀NATIONAL฀REFERENCE฀
LABORATORIES฀WHERE฀ THEIR฀PERFORMANCE฀ IN฀MEASUR
ING฀#D฀0B฀AND฀(G฀IN฀BREAD฀WAS฀EVALUATED฀$EVEL
OPMENT฀AND฀VALIDATION฀OF฀STANDARDISED฀ANALYTICAL฀
METHODS฀CAN฀ALSO฀BE฀CARRIED฀OUT฀IF฀THE฀NATIONAL฀REF
ERENCE฀ LABORATORIES฀ASK฀ FOR฀ IT฀AS฀WELL฀AS฀ TRAINING฀
ON฀THE฀RELEVANT฀%UROPEAN฀LEGISLATION
#OMMUNITY฀2EFERENCE฀,ABORATORY฀FOR฀-YCOTOXINS
-YCOTOXINS฀ ARE฀ SUBSTANCES฀ PRODUCED฀ BY฀ CERTAIN฀
FUNGI฀GROWING฀ON฀ FOOD฀AND฀ FEED฀%STIMATES฀SHOW฀
THAT฀UP฀TO฀฀OF฀FOOD฀PRODUCTS฀MAY฀CONTAIN฀MY
COTOXINS฀WHICH฀CAN฀CAUSE฀ANYTHING฀ FROM฀MILD฀ TO฀
SERIOUS฀ILLNESS฀4O฀PROTECT฀THE฀CONSUMERS฀%UROPE
AN฀LEGISLATION฀SETS฀MAXIMUM฀LIMITS฀FOR฀THE฀CONTENT฀
OF฀HARMFUL฀MYCOTOXINS฀IN฀CERTAIN฀FOODSTUFFS
4O฀ENSURE฀ THAT฀ RESULTS฀ FROM฀ FOOD฀AND฀ FEED฀MONI
TORING฀ FUL½L฀ THE฀ REQUIREMENTS฀ OF฀ LEGISLATION฀ ANY฀
METHOD฀ THAT฀ IS฀ USED฀ FOR฀ ANALYSIS฀ OF฀ GOODS฀MUST฀
MEET฀ ESTABLISHED฀ AND฀ ACCEPTED฀ PERFORMANCE฀ CRI
TERIA฀4HIS฀IS฀ESPECIALLY฀IMPORTANT฀IN฀VIEW฀OF฀LEGAL฀
ACTIONS฀AND฀TRADE฀SPECI½CATIONS฀SUCH฀AS฀REJECTION฀
OF฀IMPORTS฀DUE฀TO฀CONTAMINATION฀AS฀WELL฀AS฀MONI
TORING฀ AND฀ RISK฀ ASSESSMENT฀ STUDIES฀ "OTH฀ RAPID฀
SCREENING฀METHODS฀AND฀CON½RMATORY฀METHODS฀ARE฀
NEEDED
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!NIMAL฀FEED฀EXTRACTS฀ARE฀BEING฀¼LTERED฀BEFORE฀ANALYSIS฀OF฀฀
MYCOTOXINS
4HIS฀#2,฀AT฀*2#)2--฀COORDINATES฀ACTIVITIES฀RELAT
ED฀TO฀THE฀DEVELOPMENT฀AND฀IMPROVEMENT฀OF฀METH
ODS฀OF฀ANALYSIS฀FOR฀THE฀OF½CIAL฀CONTROL฀OF฀MAXIMUM฀
LEVELS฀AND฀ORGANISES฀COMPARATIVE฀TESTS฀FOR฀THE฀NET
WORK฀OR฀NATIONAL฀REFERENCE฀LABORATORIES฀4HE฀AIM฀OF฀
THE฀#2,฀IS฀TO฀FACILITATE฀THE฀IMPLEMENTATION฀OF฀CURRENT฀
AND฀ FUTURE฀ %UROPEAN฀ LEGISLATION฀ FOR฀ MYCOTOXINS฀
EG฀ #OMMISSION฀ 2EGULATION฀ %#	฀ .O฀ ฀
SETTING฀MAXIMUM฀LEVELS฀ FOR฀CERTAIN฀CONTAMINANTS฀
IN฀FOODSTUFFS฀4HE฀*2#)2--฀HAS฀ALREADY฀VALIDATED฀
A฀METHOD฀FOR฀DETERMINATION฀OF฀PATULIN฀AT฀THE฀NEW฀
LEGISLATIVE฀ LEVEL฀OF฀ ฀NGG฀ IN฀BABY฀ FOOD฀AND฀DE
VELOPED฀AND฀VALIDATED฀METHODS฀FOR฀THE฀DETERMINA
TION฀OF฀ &USARIUM฀ TOXINS฀ SUCH฀AS฀DEOXYNIVALENOL฀
ZEARALENONE฀ AND฀ 4(4฀ TOXINS	฀ IN฀ BABY฀ FOOD฀
AND฀ANIMAL฀FEED฀)N฀฀THE฀#2,฀ORGANISED฀AN฀IN
TERLABORATORY฀COMPARISON฀FOR฀THE฀ANALYSIS฀OF฀A¾A
TOXINS฀"฀"฀'฀AND฀'฀IN฀ACETONITRILE฀TO฀ASSESS฀
INSTRUMENT฀CALIBRATION
#OMMUNITY฀ 2EFERENCE฀ ,ABORATORY฀ FOR฀ 0OLYCYCLIC฀
!ROMATIC฀(YDROCARBONS
0OLYCYCLIC฀ AROMATIC฀ HYDROCARBONS฀ 0!(S	฀ ARE฀ A฀
GROUP฀ OF฀ ABOUT฀ TEN฀ THOUSAND฀ COMPOUNDS฀ 3OME฀
OF฀ THE฀ 0!(S฀ ARE฀ OF฀ PARTICULAR฀ CONCERN฀ FOR฀ HUMAN฀
HEALTH฀DUE฀TO฀CARCINOGENICITY฀AND฀MUTAGENICITY฀OR฀
SINCE฀THEY฀MAY฀ENHANCE฀THE฀ADVERSE฀EFFECTS฀OF฀AN
OTHER฀COMPOUND฀7E฀ARE฀EXPOSED฀TO฀0!(S฀VIA฀AIR฀
AND฀DRINKING฀WATER฀BUT฀MOSTLY฀BY฀INTAKE฀OF฀FOOD฀
#ONTAMINATION฀OF฀FOOD฀BY฀0!(S฀LARGELY฀ARISES฀FROM฀
PRODUCTION฀PRACTICES฀&OR฀INSTANCE฀GRAINS฀AND฀RAW฀
PRODUCTS฀FOR฀THE฀PRODUCTION฀OF฀EDIBLE฀OILS฀MAY฀BE฀
CONTAMINATED฀ WITH฀ 0!(S฀ THROUGH฀ DRYING฀ OR฀ FOOD฀
FROM฀ANIMAL฀ORIGIN฀CAN฀BE฀CONTAMINATED฀ THROUGH฀
CHARCOAL฀GRILLING฀ROASTING฀OR฀SMOKING
)N฀ ฀ THE฀ *2#)2--฀WAS฀ APPOINTED฀ AS฀ #2,฀ FOR฀
0!(S฀4HE฀#2,฀ASSISTS฀THE฀NATIONAL฀LABORATORIES฀OF฀
THE฀-EMBER฀ 3TATES฀ BY฀ DEVELOPING฀ AND฀ VALIDATING฀
METHODS฀OF฀ANALYSIS฀ FOR฀THESE฀SUBSTANCES฀AND฀BY฀
HELPING฀HARMONISE฀OF½CIAL฀CONTROLS฀4HE฀#2,฀COORDI
NATES฀A฀NETWORK฀OF฀NATIONAL฀REFERENCE฀LABORATORIES฀
ACROSS฀ THE฀ %5฀ ORGANISES฀PRO½CIENCY฀ TESTS฀ FOR฀ THE฀
ASSESSMENT฀OF฀ THE฀COMPARABILITY฀OF฀ANALYSIS฀DATA฀
AND฀IDENTI½ES฀NEEDS฀FOR฀METHOD฀DEVELOPMENT
4HESE฀ACTIVITIES฀REFER฀IN฀PARTICULAR฀TO฀#OMMISSION฀
2EGULATION฀ %#	฀ .O฀ ฀ SETTING฀ MAXIMUM฀
LEVELS฀OF฀BENZO;A=PYRENE฀"A0	฀IN฀VARIOUS฀TYPES฀OF฀
FOOD฀TO฀#OMMISSION฀$IRECTIVE฀%#฀LAYING฀
DOWN฀SAMPLING฀AND฀ANALYSIS฀MEASURES฀FOR฀THE฀OF
½CIAL฀CONTROL฀OF฀THE฀LEVELS฀OF฀"A0฀IN฀FOODSTUFFS฀AND฀
TO฀ #OMMISSION฀ 2ECOMMENDATION฀ %#฀
WHICH฀ PROPOSES฀ ADDITIONAL฀ STUDIES฀ ON฀ THE฀ LEVELS฀
OF฀0!(S฀IN฀CERTAIN฀FOODS฀4HE฀#2,฀FOR฀0!(S฀IS฀ALSO฀
SETTING฀UP฀A฀DATABASE฀ON฀RESEARCH฀PROJECTS฀RELATED฀
TO฀0!(S฀IN฀FOOD฀)TS฀PURPOSE฀IS฀TO฀HELP฀RESEARCHERS฀
ACROSS฀ %UROPE฀ TO฀ IDENTIFY฀ POTENTIAL฀ PARTNERS฀ AND฀
TO฀HELP฀AUTHORITIES฀TO฀ADDRESS฀SCIENTI½C฀QUESTIONS฀
RELATED฀TO฀0!(S฀TO฀THE฀RESPECTIVE฀EXPERTS฀)N฀฀
THE฀ #2,฀ ORGANISED฀ AN฀ INTERLABORATORY฀ CAMPAIGN฀
ON฀THE฀ANALYSIS฀OF฀±฀%5฀PRIORITY฀0!(S²฀
฀IN฀ACE
TONITRILE฀TO฀HELP฀THE฀NATIONAL฀REFERENCE฀LABORATORIES฀
IN฀ASSESSING฀INSTRUMENT฀CALIBRATION
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฀.EW฀%UROPEAN฀LEGISLATION฀WAS฀INTRODUCED฀IN฀EARLY฀฀TO฀RE
SPOND฀TO฀FOOD฀CONTAMINATION฀PROBLEMS฀BASED฀ON฀DATA฀COLLECT
ED฀BY฀THE฀%5฀-EMBER฀3TATES฀AND฀ASSESSMENT฀BY฀THE฀3CIENTI¼C฀
#OMMITTEE฀ON฀&OOD฀3#&	฀IN฀฀4HE฀3#&฀ASSESSED฀฀0!(S฀
AND฀ RECOMMENDED฀ ฀ OF฀ THEM฀ BE฀ MONITORED฀ IN฀ ADDITION฀ TO฀
BENZO;A=PYRENE฀"A0	฀WHICH฀WAS฀THE฀ONLY฀COMPOUND฀REQUIRED฀
THAT฀ TIME฀ 4HIS฀ IS฀ RE½ECTED฀ IN฀ #OMMISSION฀ 2ECOMMENDATION฀
%#฀ )N฀ ฀ THE฀ *OINT฀ &!/7(/฀ %XPERT฀ #OMMITTEE฀
ON฀&OOD฀!DDITIVES฀*%#&!	฀BROUGHT฀UP฀ANOTHER฀0!(฀THAT฀IS฀NOT฀
COVERED฀ BY฀ THE฀ #OMMISSION฀ 2ECOMMENDATION฀ %#฀
4HEREFORE฀%&3!฀AND฀THE฀%UROPEAN฀#OMMISSION฀HAVE฀DRAWN฀UP฀
A฀PRIORITY฀ LIST฀OF฀ THE฀ ฀0!(S฀MENTIONED฀ IN฀ THE฀ RECOMMENDA
TION฀ COMPLEMENTED฀WITH฀ THE฀ ONE฀ SPECI¼ED฀BY฀ *%#&!฀ 4HE฀ %5฀
-EMBER฀3TATES฀ARE฀ REQUESTED฀ TO฀PROVIDE฀MONITORING฀DATA฀ON฀
THESE฀฀0!(S฀TO฀ENABLE฀ LONGTERM฀EXPOSURE฀ASSESSMENT฀4O฀
DISTINGUISH฀THIS฀SET฀OF฀฀0!(S฀FROM฀ANOTHER฀SET฀OF฀฀0!(S฀THAT฀
WAS฀ PRIORITISED฀ BY฀ THE฀ 53฀ %NVIRONMENTAL฀ 0ROTECTION฀ !GENCY฀
53฀%0!	฀THE฀TERM฀°฀%5฀PRIORITY฀0!(S±฀IS฀USED
!NALYSIS฀OF฀0!(S฀BY฀SOLID฀PHASE฀EXTRACTION฀HIGH฀PERFORMANCE฀
LIQUID฀CHROMATOGRAPHY
)NTEGRATION฀AND฀ENLARGEMENT
3INCE฀฀ THE฀ *2#)2--฀HAS฀ACTIVELY฀SUPPORTED฀
THE฀ENLARGEMENT฀OF฀THE฀%UROPEAN฀5NION฀BY฀PROVID
ING฀ASSISTANCE฀AND฀TRAINING฀IN฀ITS฀½ELDS฀OF฀EXPERTISE฀
TO฀HELP฀ THE฀!CCEDING฀AND฀#ANDIDATE฀#OUNTRIES฀ IN฀
TAKING฀UP฀%5฀LEGISLATION฀4HIS฀ASSISTANCE฀SUPPORTS฀
THE฀3TABILISATION฀AND฀!SSOCIATION฀0ROCESS฀ FOR฀ THE฀
7ESTERN฀"ALKAN฀#OUNTRIES฀)N฀฀THE฀*2#)2--฀
COLLABORATED฀WITH฀A฀NEW฀RESEARCH฀CENTRE฀IN฀3LOVENIA฀
THAT฀WAS฀OF½CIALLY฀OPENED฀BY฀%UROPEAN฀3CIENCE฀AND฀
2ESEARCH฀#OMMISSIONER฀*ANEZ฀0OTOÞCNIK฀฀4HE฀3LOV
ENIAN%UROPEAN฀.ATURAL฀3CIENCES฀2ESEARCH฀#ENTRE฀
3%.!2#	฀ PROVIDES฀ TRAINING฀ AND฀ OPPORTUNITIES฀ TO฀
SHARE฀KNOWLEDGE฀FOR฀SCIENTISTS฀FROM฀ACROSS฀3OUTH฀
%ASTERN฀%UROPE฀)T฀FOCUSES฀SPECI½CALLY฀ON฀THE฀½ELD฀
OF฀ THE฀ CHEMICAL฀ AND฀BIOANALYTICAL฀MEASUREMENTS฀
REQUIRED฀FOR฀THE฀IMPLEMENTATION฀OF฀%5฀LEGISLATION฀
IN฀AREAS฀SUCH฀AS฀ENVIRONMENTAL฀MONITORING฀3%.!2#฀
IS฀ FUNDED฀ FROM฀ THE฀ %5´S฀ )NSTRUMENT฀ FOR฀ 0RE!C
CESSION฀!SSISTANCE฀ AND฀3TRUCTURAL฀ &UNDS฀ AMONG฀
OTHER฀SOURCES฀)T฀HAS฀EVOLVED฀FROM฀COLLABORATION฀OF฀
*2#)2--฀WITH฀฀3LOVENIAN฀RESEARCH฀PARTNERS
*2#)2--฀ IS฀ALSO฀ INVOLVED฀ IN฀%5฀ FUNDED฀PROJECTS฀
#!2$3	฀ CARRIED฀ OUT฀ IN฀ !LBANIA฀ AND฀ #ROATIA฀ 4HE฀
ESTABLISHMENT฀OF฀A฀FREE฀TRADE฀AREA฀IN฀THE฀"ALKANS฀
AS฀ WELL฀ AS฀ A฀ FUTURE฀ FREE฀ TRADE฀ AGREEMENT฀ WITH฀
THE฀%5฀ REQUIRES฀A฀ FUNCTIONING฀METROLOGY฀ SYSTEM฀
WHICH฀WILL฀ALSO฀FUL½L฀THE฀REQUIREMENTS฀SET฀ON฀QUAL
ITY฀OF฀ENVIRONMENT฀AND฀SAFETY฀AND฀QUALITY฀OF฀FOOD฀
4HE฀*2#)2--฀PROVIDES฀EXPERT฀ADVICE฀ IN฀CAPACITY฀
BUILDING฀AND฀HELPS฀UPGRADING฀THE฀LEGAL฀FRAMEWORK฀
RELATED฀TO฀METROLOGY฀4HESE฀PROJECTS฀PROVIDE฀ALSO฀
FOR฀TECHNICAL฀ASSISTANCE฀AND฀TRAINING฀AND฀HELP฀IN
CREASE฀PUBLIC฀AWARENESS฀&OR฀INSTANCE฀WITHIN฀THE฀
#!2$3฀!LBANIA฀PROJECT฀ IN฀฀A฀SUMMER฀SCHOOL฀
ON฀METROLOGY฀IN฀CHEMISTRY฀WAS฀HELD฀IN฀-ARIBOR฀A฀
TRAINING฀ COURSE฀ON฀QUALITY฀ SYSTEMS฀ IN฀4IRANA฀AND฀
THE฀!LBANIAN฀METROLOGY฀AUTHORITY฀WAS฀ADVISED฀ IN฀
DRAFTING฀STRATEGIES฀4EMPLATES฀FOR฀TECHNICAL฀DOCU
MENTS฀ NEEDED฀ FOR฀ CERTI½CATION฀ OR฀ ACCREDITATION฀
WERE฀SET฀UP฀)N฀#ROATIA฀THE฀PROJECTS฀AIM฀TO฀DE½NE฀
NATIONAL฀ PRIORITIES฀ FOR฀ METROLOGY฀ AND฀ CONFORMITY฀
ASSESSMENT฀ AND฀ ASSIST฀ IN฀ DEVELOPING฀ THE฀ QUALITY฀
INFRASTRUCTURE฀IN฀#ROATIA
4RAINING
0ASSING฀ ON฀ THE฀ BEST฀ PRACTICES฀ AND฀ EXPERIENCE฀ IS฀
ESSENTIAL฀IN฀ALL฀AREAS฀WHERE฀*2#)2--฀IS฀WORKING฀
4RAINING฀ COURSES฀ ARE฀ REGULARLY฀ ORGANISED฀ BY฀ THE฀
SPECIALISTS฀OF฀THE฀INSTITUTE฀AND฀*2#)2--฀HOSTS฀A฀
LARGE฀NUMBER฀OF฀0H$฀STUDENTS฀POST฀DOCTORAL฀ FEL
LOWS฀AND฀YOUNG฀AND฀SENIOR฀VISITING฀SCIENTISTS฀NA
TIONAL฀EXPERTS฀AND฀TRAINEES฀EVERY฀YEAR
4HE฀4RAIN-I#฀PROGRAMME฀OF฀*2#)2--฀WAS฀START
ED฀ IN฀ ฀ TO฀ PROVIDE฀ A฀ PLATFORM฀ FOR฀ IMPROVING฀
THE฀QUALITY฀OF฀ANALYTICAL฀RESULTS฀BY฀PROMOTING฀AND฀
PROVIDING฀A฀%UROPEWIDE฀HARMONISED฀PRACTITIONER฀
TRAINING฀ IN฀METROLOGY฀ IN฀ CHEMISTRY฀ )N฀ ฀ ฀
PRACTITIONERS฀PARTICIPATED฀IN฀THE฀฀COURSES฀ORGAN
ISED฀IN฀TEN฀COUNTRIES฀4HE฀*2#)2--฀HAS฀ALSO฀INITI
ATED฀A฀!CADE-I#฀PLATFORM฀WHERE฀%UROPEAN฀ANALYT
ICAL฀CHEMISTRY฀LECTURERS฀CAN฀MEET฀AND฀SHARE฀IDEAS฀
AND฀BEST฀PRACTICE฀ TO฀ TEACH฀GENERIC฀MEASUREMENT฀
SCIENCE฀IN฀ANALYTICAL฀CHEMISTRY฀4ODAY฀THE฀ORGANI
SATIONS฀ %52/,!"฀ %52/-%4฀ AND฀ %52!#(%-฀ AS฀
WELL฀AS฀IN฀TOTAL฀ABOUT฀฀ACADEMIC฀LECTURERS฀FROM฀
฀ COUNTRIES฀ IN฀ %UROPE฀HAVE฀ SIGNED฀ THE฀2OGAÞSKA฀
3LATINA฀DECLARATION฀WHICH฀WAS฀DRAFTED฀IN฀THE฀SUMMER฀
SCHOOL฀OF฀฀AND฀CALLS฀FOR฀STRENGTHENING฀OF฀UNI
VERSITY฀CURRICULA฀IN฀THIS฀½ELD
4HE฀ *2#)2--฀ ORGANISES฀ ANNUALLY฀ AN฀ ADVANCED฀
COURSE฀ON฀ACCELERATORS฀AND฀TIMEOF¾IGHT฀MEASURE
MENTS฀FOR฀STUDENTS฀OF฀THE฀"ELGIAN฀.UCLEAR฀(IGHER฀
%DUCATION฀.ETWORK฀".%.	฀)N฀฀SIX฀".%.฀STU
DENTS฀FOLLOWED฀THE฀COURSE฀VISITED฀THE฀ACCELERATORS฀
AND฀EXPERIMENTAL฀SETUPS฀AND฀CARRIED฀OUT฀PRACTICAL฀
EXPERIMENTS฀AND฀MEASUREMENTS฀USING฀THE฀TIMEOF
¾IGHT฀TECHNIQUE฀4HE฀".%.฀WAS฀CREATED฀IN฀฀BY฀
½VE฀"ELGIAN฀UNIVERSITIES฀AND฀THE฀3#+#%.฀TO฀MAIN
TAIN฀AND฀FURTHER฀DEVELOP฀A฀HIGH฀QUALITY฀EDUCATION฀
PROGRAMME฀ IN฀ NUCLEAR฀ ENGINEERING฀ IN฀ "ELGIUM฀
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4RAIN-I#฀TRAINING฀SESSION
".%.฀ ORGANISES฀ A฀ ONEYEAR฀ ฀ CREDIT฀ ACADEMIC฀
PROGRAMME฀CALLED฀±-ASTER฀OF฀3CIENCE฀ IN฀.UCLEAR฀
%NGINEERING²฀4HE฀OBJECTIVE฀IS฀TO฀OFFER฀FUTURE฀PRO
FESSIONALS฀AND฀RESEARCHERS฀A฀SOLID฀BACKGROUND฀IN฀
THE฀DIFFERENT฀DISCIPLINES฀OF฀NUCLEAR฀ENGINEERING
)N฀฀*2#)2--฀HAS฀ENHANCED฀CONTACTS฀WITH฀LO
CAL฀EDUCATIONAL฀ INSTITUTIONS฀#OLLABORATION฀AGREE
MENTS฀ ON฀ SCIENTI½C฀ RESEARCH฀ WERE฀ SIGNED฀ WITH฀
THE฀ +ATHOLIEKE฀ (OGESCHOOL฀ +EMPEN฀ +(+	฀ AND฀
THE฀8)/3฀(OGESCHOOL฀,IMBURG฀AIMING฀TO฀FACILITATE฀
WORKING฀TOGETHER฀AND฀THE฀EXCHANGE฀OF฀RESEARCH฀RE
SULTS฀4HE฀BENE½TS฀OF฀COMBINING฀TECHNICAL฀EDUCA
TION฀WITH฀AN฀OPPORTUNITY฀ TO฀WORK฀WITH฀A฀ RESEARCH฀
TEAM฀ IN฀ DESIGNING฀ AND฀ CONSTRUCTING฀ SPECIALISED฀
EQUIPMENT฀ WERE฀ HIGHLIGHTED฀ WHEN฀ THE฀ SEVENTH฀
GRADE฀WELDING฀PIPE½TTING฀AND฀CONSTRUCTION฀CLASS฀
OF฀ 6)4/฀ (OOGSTRATEN฀ A฀ SCHOOL฀ FOR฀ PROFESSIONAL฀
EDUCATION฀RANKED฀SECOND฀IN฀THE฀฀COMPETITION฀
FOR฀THE฀"ELGIAN฀'2!-฀PRIZE
฀4HE฀HIGH฀RANKING฀WAS฀
BASED฀ ON฀ MAKING฀ AN฀ ALUMINIUM฀ ARRAY฀ FOR฀ MEAS
UREMENTS฀AT฀*2#)2--´S฀LINEAR฀ELECTRON฀ACCELERA
TOR฀FACILITY฀4HE฀ARRAY฀IS฀USED฀AT฀*2#)2--฀FOR฀THE฀
MEASUREMENT฀ OF฀nEMISSION฀ PROBABILITIES฀ ASSOCI
ATED฀WITH฀NEUTRON฀INDUCED฀REACTIONS
*2#)2--฀IS฀A฀PARTNER฀OF฀THE฀6IRTUAL฀%UROPEAN฀2A
DIONUCLIDE฀ -ETROLOGY฀ )NSTITUTE฀ 6%2-)	฀ TOGETHER฀
WITH฀ THE฀ RADIONUCLIDE฀ METROLOGY฀ DEPARTMENTS฀ OF฀
,ABORATOIRE฀.ATIONAL฀(ENRI฀"ECQUEREL฀,.%,.("฀
&2	฀ 0HYSIKALISCH4ECHNISCHE฀ "UNDESANSTALT฀ 04"฀
$%	฀ AND฀ .ATIONAL฀ 0HYSICAL฀ ,ABORATORY฀ .0,฀ 5+	฀
7ITH฀ THE฀ GENERATION฀ OF฀ SCIENTISTS฀ IN฀ NUCLEAR฀ RE
SEARCH฀ NOW฀ CHANGING฀ 6%2-)฀ AIMS฀ TO฀ MAINTAIN฀
AND฀DEVELOP฀THE฀QUALITY฀OF฀%UROPEAN฀RADIONUCLIDE฀
METROLOGY฀4HEREFORE฀6%2-)฀ORGANISES฀TRAINING฀FOR฀
YOUNG฀RESEARCHERS฀IN฀RADIONUCLIDE฀METROLOGY฀4HE฀
FOURTH฀6%2-)฀WOKSHOP฀WAS฀ORGANISED฀IN฀฀IN฀
6ARNA฀ "'	฀AND฀฀STAFF฀ FROM฀NATIONAL฀METROLOGY฀
INSTITUTES฀ NATIONAL฀ AUTHORITIES฀ AND฀ RESEARCH฀ IN
STITUTIONS฀ PARTICIPATED฀ 4OPICS฀ COVERED฀ STATISTICS฀
AND฀ UNCERTAINTY฀ ESTIMATION฀ AS฀WELL฀ AS฀ THE฀MAJOR฀
MEASUREMENT฀TECHNIQUES฀STARTING฀FROM฀THE฀BASICS฀
AND฀ENDING฀IN฀A฀DETAILED฀DISCUSSION฀OF฀THE฀STATEOF
THEART฀DIF½CULTIES฀AND฀ LIMITATIONS฀OF฀ THOSE฀ TECH
NIQUES
/RGANISING฀COURSES฀ON฀THE฀USE฀OF฀REFERENCE฀MATERI
ALS฀HAS฀NOW฀BECOME฀AN฀ESTABLISHED฀ACTIVITY฀OF฀THE฀
INSTITUTE฀4HESE฀COURSES฀PROVIDE฀PARTICIPANTS฀WITH฀
THE฀SCIENTI½C฀BASIS฀FOR฀THE฀ESTIMATION฀OF฀MEASURE
MENT฀ UNCERTAINTY฀ AND฀ ESTABLISHING฀ TRACEABILITY฀
4HEY฀ ARE฀ DESIGNED฀ FOR฀ LABORATORY฀ MANAGERS฀ AND฀
PRACTITIONERS฀ IN฀ ANALYTICAL฀ LABORATORIES฀ WHO฀ USE฀
REFERENCE฀MATERIALS฀ FOR฀STATISTICAL฀QUALITY฀CONTROL฀
METHOD฀ VALIDATION฀ AND฀ CALIBRATION฀ )N฀ ฀ ฀
PRACTITIONERS฀PARTICIPATED฀IN฀THE฀COURSE
)N฀฀THE฀ *2#)2--฀HAS฀ALSO฀SHARED฀ ITS฀EXPER
TISE฀ON฀BIOSAFETY฀WITH฀THE฀ LOCAL฀½RE฀BRIGADES฀AND฀
CARRIED฀OUT฀JOINED฀EXERCISES฀WITH฀SEVERAL฀TEAMS฀OF฀
LOCAL฀½RE฀BRIGADES฀TO฀PRACTISE฀SITUATIONS฀REQUIRING฀
RADIATION฀AND฀CONTAMINATION฀MEASUREMENTS฀DURING฀
THE฀INTERVENTION฀!DDITIONALLY฀A฀COURSE฀WAS฀GIVEN฀ON฀
TRANSPORT฀ISSUES฀AND฀ON฀THE฀USE฀OF฀PERSONAL฀DOSIM
ETERS
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฀4HE฀'2!-฀PRIZE฀'ILDE฀VOOR฀2EVALUATIE฀!RBEID฀EN฀-OTIVATIE	฀
IS฀AN฀INITIATIVE฀THAT฀AIMS฀AT฀MOTIVATION฀OF฀STUDENTS฀AND฀STIMULA
TION฀OF฀PROFESSIONAL฀EDUCATION฀THROUGH฀A฀COMPETITION฀FOR฀SIXTH฀
AND฀SEVENTH฀GRADE฀CLASSES฀THROUGHOUT฀&LANDERS฀
4HE฀*2#)2--฀ORGANISES฀ANNUALLY฀AN฀ADVANCED฀COURSE฀ON฀
ACCELERATORS฀AND฀TIMEOF½IGHT฀MEASUREMENTS฀FOR฀STUDENTS฀OF฀
THE฀"ELGIAN฀.UCLEAR฀(IGHER฀%DUCATION฀.ETWORK฀".%.	
,OCAL฀¼RE฀BRIGADES฀PRACTISED฀SITUATIONS฀REQUIRING฀RADIATION฀AND฀
CONTAMINATION฀MEASUREMENTS฀DURING฀AN฀EXERCISE฀AT฀*2#)2--
*2#)2--฀CONNECTED฀TO฀'b!.4฀
!S฀THE฀½RST฀*2#฀INSTITUTE฀THE฀*2#)2--฀IS฀NOW฀CON
NECTED฀TO฀THE฀'b!.4฀NETWORK฀'b!.4฀IS฀THE฀WORLD´S฀
LEADING฀RESEARCH฀AND฀EDUCATION฀NETWORK฀PROVIDING฀
NETWORKING฀SERVICES฀TO฀RESEARCHERS฀ACROSS฀%UROPE฀
'b!.4฀IS฀COFUNDED฀BY฀THE฀%UROPEAN฀#OMMISSION฀
AND฀ %UROPE´S฀ NATIONAL฀ RESEARCH฀ AND฀ EDUCATION฀
NETWORKS฀4HE฀'b!.4฀DIRECTLY฀INTERCONNECTS฀MORE฀
THAN฀฀฀RESEARCH฀AND฀EDUCATION฀INSTITUTIONS฀IN฀
฀%UROPEAN฀COUNTRIES฀
4HE฀'b!.4฀NETWORK฀ACCESS฀OFFERS฀A฀BANDWIDTH฀OF฀
UP฀TO฀ONE฀GIGABIT฀PER฀SECOND฀'BITS	฀4HIS฀HIGH฀
CAPACITY฀ ALLOWS฀ COMMUNICATING฀ EVEN฀ FASTER฀ THAN฀
ON฀A฀NORMAL฀LOCAL฀AREA฀NETWORK฀4HE฀*2#)2--฀HAS฀
MANY฀RESEARCH฀PROJECTS฀WHERE฀SUCH฀A฀NETWORK฀AC
CESS฀CAN฀FACILITATE฀RAPID฀TRANSFER฀OF฀LARGE฀AMOUNTS฀
OF฀DATA฀OR฀COLLABORATION฀WITH฀RESEARCH฀PARTNERS฀IN฀
REALTIME฀&OR฀EXAMPLE฀THE฀TENS฀OF฀GIGABITS฀OF฀NEU
TRON฀DATA฀MEASURED฀AT฀THE฀*2#)2--฀CAN฀BE฀RAP
IDLY฀TRANSFERRED฀TO฀THE฀COLLABORATORS฀WHO฀CAN฀THEN฀
ANALYSE฀THE฀DATA฀IN฀THEIR฀HOME฀INSTITUTION฀AFTER฀THE฀
EXPERIMENT
!CCESS฀TO฀*2#)2--฀ACCELERATORS฀¯฀THE฀.5$!-%฀
PROJECT฀
4HE฀ *2#฀ OFFERS฀ ITS฀ NUCLEAR฀ RESEARCH฀ FACILITIES฀ TO฀
%UROPEAN฀ RESEARCH฀ TEAMS฀ INVESTIGATING฀ TOPICS฀
SUCH฀AS฀RADIOACTIVE฀WASTE฀MANAGEMENT฀RADIATION฀
PROTECTION฀ AND฀ NUCLEAR฀ TECHNOLOGIES฀ AND฀ SAFETY฀
*2#)2--฀HAS฀ TWO฀ACCELERATORS฀ THAT฀ ARE฀USED฀ FOR฀
ACCURATE฀NEUTRON฀DATA฀MEASUREMENTS฀7ITHIN฀ THE฀
FRAMEWORK฀ OF฀ THE฀ %URATOM฀ 4RANSNATIONAL฀ !CCESS฀
PROGRAMME฀RESEARCH฀TEAMS฀COULD฀APPLY฀FOR฀MEAS
UREMENT฀TIME฀AT฀ *2#)2--฀UNTIL฀ THE฀END฀OF฀฀
4HE฀.5$!-%฀PROJECT฀STARTED฀IN฀THE฀SPRING฀OF฀
%XPERIMENT฀IN฀THE฀AREAS฀OF฀RADIOACTIVE฀WASTE฀MAN
AGEMENT฀RADIATION฀PROTECTION฀AND฀OTHER฀ACTIVITIES฀
IN฀THE฀½ELD฀OF฀NUCLEAR฀TECHNOLOGIES฀AND฀SAFETY฀CAN฀
BE฀ SUPPORTED฀ 0ROPOSALS฀ ARE฀ REVIEWED฀ BY฀ A฀ PRO
GRAMME฀ADVISORY฀COMMITTEE฀COMPOSED฀OF฀EXPERTS฀
IN฀THE฀½ELDS฀OF฀INTEREST฀!PPROVED฀EXPERIMENTS฀ARE฀
GRANTED฀ THE฀ NECESSARY฀ BEAM฀ TIME฀ AND฀ THE฀ SAME฀
SCIENTI½C฀LOGISTICAL฀AND฀TECHNICAL฀SUPPORT฀AS฀PRO
VIDED฀TO฀ALL฀RESEARCHERS฀OF฀THE฀)NSTITUTE฀4HE฀USER฀
GROUPS฀ARE฀ALSO฀SUPPORTED฀FOR฀THEIR฀TRAVEL฀AND฀THE฀
SUBSISTENCE฀ COSTS฀ DURING฀ THE฀ TIME฀ REQUIRED฀ CON
DUCTING฀ THE฀ EXPERIMENT฀ 4HE฀ USERS฀ PERFORM฀ THEIR฀
EXPERIMENTS฀ IN฀ CLOSE฀ COOPERATION฀ WITH฀ AN฀ *2#
)2--฀CONTACT฀PERSON฀AND฀IF฀NEEDED฀MAY฀USE฀THE฀
EXPERIMENTAL฀SETUPS฀AND฀DATA฀ACQUISITION฀SYSTEMS฀
OF฀*2#)2--฀)N฀TOTAL฀฀HOURS฀OF฀DATA฀ACQUISI
TION฀IS฀RESERVED฀FOR฀THE฀PROJECT
)N฀$ECEMBER฀฀THE฀COMMITTEE฀SELECTED฀THE฀EX
PERIMENTS฀TO฀BE฀CARRIED฀OUT฀DURING฀THE฀LAST฀YEAR฀OF฀
THE฀PROJECT฀IE฀THE฀EXPERIMENTAL฀PERIOD฀ENDING฀IN฀
-ARCH฀฀4HESE฀EXPERIMENTS฀DEAL฀WITH฀CAPTURE฀
CROSS฀SECTIONS฀OF฀ISOTOPICALLY฀ENRICHED฀(F฀SAMPLES฀
THE฀5NN´n	฀AND฀5NNn	฀REACTION฀CROSS฀SEC
TIONS฀NEUTRON฀CROSS฀SECTIONS฀OF฀THE฀TUNGSTEN฀ISO
TOPES฀POPULATION฀OF฀ THE฀SUPER฀DEFORMED฀GROUND฀
STATE฀ IN฀ 5฀ VERY฀ SHORTLIVED฀ ACTIVATION฀ CROSS฀
SECTIONS฀ FROM฀ INELASTIC฀SCATTERING฀ON฀ 0B฀AND฀
TESTING฀AND฀CALIBRATION฀OF฀NEUTRON฀DOSIMETERS฀ FOR฀
RADIATION฀PROTECTION
/VER฀ THE฀ THREE฀ YEARS฀ THE฀ REQUESTED฀ BEAM฀ TIME฀
LARGELY฀ EXCEEDED฀ THE฀ TIME฀ THAT฀ COULD฀ BE฀ MADE฀
AVAILABLE฀$ESPITE฀THE฀FACT฀THAT฀THE฀SCIENTI½C฀QUALI
TY฀OF฀THE฀PROPOSED฀EXPERIMENTS฀WAS฀GENERALLY฀VERY฀
HIGH฀ONLY฀฀OF฀THE฀BEAM฀TIME฀REQUESTED฀COULD฀
BE฀ GRANTED฀/UT฀ OF฀ ฀ PROPOSALS฀ ฀ EXPERIMENTS฀
HAVE฀BEEN฀APPROVED฀BUT฀IN฀MANY฀CASES฀THE฀BEAM฀
TIME฀HAD฀TO฀BE฀REDUCED฀"Y฀THE฀END฀OF฀฀SEVEN฀
EXPERIMENTS฀HAD฀BEEN฀PERFORMED
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!S฀FROM฀฀THE฀TWO฀ACCELERATORS฀AT฀*2#)2--฀CAN฀ACCOM
MODATE฀EXTERNAL฀USERS฀VIA฀A฀PROJECT฀ON฀ACCESS฀TO฀LARGE฀SCALE฀
FACILITIES฀.5$!-%	
!CCREDITATIONS
)N฀฀THE฀2EFERENCE฀-ATERIALS฀UNIT฀OF฀*2#)2--฀
WAS฀ ACCREDITED฀ IN฀ ACCORDANCE฀ WITH฀ THE฀ REQUIRE
MENTS฀OF฀TWO฀INTERNATIONAL฀STANDARDS฀THE฀)3/฀'UIDE฀
฀AND฀THE฀)3/)%#฀4HE฀)3/฀'UIDE฀฀GIVES฀
GENERAL฀REQUIREMENTS฀FOR฀THE฀COMPETENCE฀OF฀REFER
ENCE฀MATERIALS฀PRODUCERS฀AND฀THE฀)3/)%#฀
STANDARD฀ FOR฀ THE฀ COMPETENCE฀OF฀ TESTING฀AND฀CALI
BRATION฀LABORATORIES฀!CCREDITATION฀OF฀THE฀2EFERENCE฀
-ATERIALS฀ UNIT฀ THEN฀ COVERED฀ REFERENCE฀ MATERIALS฀
PRODUCTION฀AND฀SEVERAL฀ TESTING฀ACTIVITIES฀ SUCH฀AS฀
QUANTI½CATION฀OF฀GENETICALLY฀MODI½ED฀ORGANISMS฀
)N฀฀ *2#)2--฀BECAME฀THE฀½RST฀ORGANISATION฀
IN฀ %UROPE฀ ACCREDITED฀ FOR฀ THE฀PRODUCTION฀OF฀ REFER
ENCE฀MATERIALS฀AND฀THE฀REAUDIT฀IN฀฀WAS฀SUC
CESSFUL฀4HE฀)3/)%#฀ACCREDITATION฀WAS฀UP
DATED฀TO฀THE฀VERSION฀OF฀฀OF฀THIS฀STANDARD
,ATER฀IN฀฀THE฀&OOD฀3AFETY฀AND฀1UALITY฀UNIT฀OF฀
*2#)2--฀WAS฀ACCREDITED฀ IN฀ACCORDANCE฀WITH฀THE฀
REQUIREMENTS฀OF฀THE฀)3/)%#฀STANDARD฀COV
ERING฀ ANALYSIS฀ OF฀ VITAMIN฀ !฀ AND฀ COCCIDIOSTATS฀ IN฀
FEEDINGSTUFFS฀ #A฀ &E฀-G฀AND฀:N฀ IN฀MINERAL฀MIX
TURES฀AND฀-N฀AND฀:N฀IN฀WHOLEMEAL฀¾OUR฀&OR฀EACH฀
ANALYTE฀¯฀MATRIX฀COMBINATION฀THE฀METHOD฀OF฀ANAL
YSIS฀ IS฀ALSO฀SPECI½ED฀4HE฀SCOPE฀OF฀ACCREDITATION฀
WAS฀EXTENDED฀AT฀THE฀END฀OF฀฀TO฀INCLUDE฀TEST
ING฀ACTIVITIES฀RELEVANT฀TO฀THE฀OPERATION฀OF฀THE฀#2,S฀
FOR฀MYCOTOXINS฀AND฀0!(S฀A¾ATOXIN฀"฀IN฀PEANUTS฀
OCHRATOXIN฀!฀IN฀ANIMAL฀FEED฀AND฀THE฀%5฀฀0!(S฀
IN฀LIQUID฀SMOKE฀¾AVOURING฀PRODUCTS	
/THER฀ACTIVITIES฀WERE฀ALSO฀AUDITED฀ IN฀ THE฀AUTUMN฀
OF฀฀AND฀ACCREDITATIONS฀ARE฀NOW฀PENDING฀4HE฀
)SOTOPE฀-EASUREMENTS฀ UNIT฀WAS฀ AUDITED฀ AGAINST฀
)3/)%#฀ FOR฀ ITS฀ ISOTOPIC฀MEASUREMENTS฀US
ING฀INDUCTIVELY฀COUPLED฀PLASMA฀MASS฀SPECTROMETRY฀
)#0-3	฀ AND฀ FOR฀ ITS฀ RADIONUCLIDE฀ PRIMARY฀ STAND
ARDISATION฀AS฀WELL฀AS฀ITS฀INTERLABORATORY฀COMPARI
SON฀ACTIVITIES฀AGAINST฀)3/฀'UIDE฀฀
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4HE฀WORK฀PROGRAMME฀OF฀THE฀*2#฀IN฀THE฀TH฀&RAME
WORK฀ 0ROGRAMME฀WAS฀ DIVIDED฀ IN฀ FOUR฀ CORE฀ AREAS฀
AND฀THE฀*2#)2--฀HAS฀CONTRIBUTED฀TO฀ALL฀OF฀THEM฀
4HE฀RESEARCH฀AT฀*2#)2--฀COVERS฀A฀LARGE฀VARIETY฀OF฀
TOPICS฀IE฀PRIORITY฀AREAS฀UNDER฀THOSE฀CORE฀AREAS
฀฀ #ORE฀AREA฀HORIZONTAL฀ACTIVITIES฀SPECI½CALLY฀REF
ERENCE฀ MATERIALS฀ AND฀ MEASUREMENTS฀ WHICH฀
DUE฀ TO฀ THE฀ NATURE฀ OF฀ THE฀ WORK฀ ARE฀ ALSO฀ CON
TAINED฀IN฀OTHER฀CORE฀AREAS
฀฀ #ORE฀AREA฀FOOD฀CHEMICAL฀PRODUCTS฀AND฀HEALTH฀
SPECI½CALLY฀FOOD฀CHAIN฀BIOTECHNOLOGY฀AND฀CON
TRIBUTIONS฀TO฀HEALTH
฀฀ #ORE฀ AREA฀ ENVIRONMENT฀ AND฀ SUSTAINABILITY฀
MOSTLY฀UNDER฀PROTECTION฀OF฀THE฀%UROPEAN฀ENVI
RONMENT
฀฀ #ORE฀AREA฀%URATOM฀PROGRAMME฀SPECI½CALLY฀NU
CLEAR฀SAFETY฀AND฀SECURITY
!฀SELECTION฀OF฀*2#)2--´S฀ACTIVITIES฀IN฀฀IS฀PRE
SENTED฀HERE฀UNDER฀THESE฀HEADINGS
2EFERENCE฀MATERIALS฀AND฀MEASUREMENTS
4HE฀ *2#)2--฀ PROMOTES฀ THE฀ PRINCIPLE฀ OF฀ ±ONCE฀
MEASURED฀ ACCEPTED฀ EVERYWHERE²฀ AS฀ ESTABLISHED฀
BY฀THE฀-UTUAL฀2ECOGNITION฀!RRANGEMENT฀OF฀THE฀)N
TERNATIONAL฀#OMMITTEE฀FOR฀7EIGHTS฀AND฀-EASURES฀
#)0-	฀UNDER฀THE฀INTERNATIONAL฀4REATY฀OF฀THE฀-E
TRE฀ #ONVENTION฀ 4HE฀ RELIABILITY฀ AND฀ COMPARABILITY฀
OF฀ANALYTICAL฀AND฀TESTING฀DATA฀ACROSS฀%UROPE฀¯฀AND฀
GLOBALLY฀ ¯฀ GREATLY฀ DEPEND฀ ON฀ QUALITY฀ ASSURANCE฀
TOOLS฀ LIKE฀ THE฀ CERTI½ED฀ REFERENCE฀ MATERIALS฀ AND฀
SCHEMES฀ FOR฀ EVALUATING฀ LABORATORY฀ PERFORMANCE฀
THAT฀THE฀*2#)2--฀PROVIDES
2EFERENCE฀ MATERIALS฀ ARE฀ NEEDED฀ FOR฀ DEVELOPING฀
CALIBRATING฀ AND฀ VALIDATING฀ THE฀METHODS฀ OF฀ ANALY
SIS฀4ODAY฀REFERENCE฀MATERIALS฀ARE฀ALSO฀NEEDED฀TO฀
FUL½LL฀ THE฀ REQUIREMENTS฀ OF฀ PRESENT฀ STANDARDS฀ FOR฀
THE฀ACCREDITATION฀OF฀ TESTING฀AND฀CALIBRATION฀ LABO
RATORIES฀ *2#)2--฀ IS฀ ONE฀ OF฀ THE฀ WORLD´S฀ LARGEST฀
REFERENCE฀MATERIAL฀PROVIDERS฀AND฀OFFERS฀A฀LARGE฀VA
RIETY฀OF฀CERTI½ED฀REFERENCE฀MATERIALS฀ )N฀฀ ITS฀
REFERENCE฀ MATERIALS฀ PROGRAMME฀ RESULTED฀ IN฀ OVER฀
฀NEW฀ SETS฀ OF฀ CERTI½ED฀ REFERENCE฀MATERIALS฀ THAT฀
WERE฀RELEASED฀FOR฀DISTRIBUTION
*2#)2--฀ALSO฀ORGANISES฀INTERLABORATORY฀COMPARI
SONS฀TO฀EVALUATE฀THE฀EQUIVALENCE฀OF฀ACCREDITATION฀
ACROSS฀ %UROPE฀ AND฀ THE฀ PERFORMANCE฀ OF฀ TESTING฀
LABORATORIES฀ 4HE฀ *2#)2--฀ RUNS฀ AN฀ )NTERNATION
AL฀ -EASUREMENT฀ %VALUATION฀ 0ROGRAMME฀ )-%0	฀ A฀
2EGULAR฀%UROPEAN฀)NTERNATIONAL฀-EASUREMENT฀%VALU
ATION฀ 0ROGRAMME฀ 2%)-%0	฀ FOR฀ NUCLEAR฀ MEASURE
MENTS฀ AN฀ )NTERNATIONAL฀ -EASUREMENT฀ %VALUATION฀
0ROGRAMME฀ FOR฀ .UCLEAR฀ 3IGNATURES฀ IN฀ THE฀ ENVIRON
MENT฀.53)-%0	฀AND฀SPECI½C฀ONES฀FOR฀ LABORATORIES฀
NOMINATED฀FOR฀A฀#OMMUNITY฀REFERENCE฀LABORATORY฀FOR฀
INSTANCE฀!LL฀THESE฀EVALUATION฀SCHEMES฀ENABLE฀ANA
LYTICAL฀ LABORATORIES฀ TO฀ BENCHMARK฀ THEIR฀ PERFORM
ANCE฀AND฀ IN฀SOME฀CASES฀ TO฀GAIN฀ACCREDITATION฀!T฀
THE฀SAME฀TIME฀ THEY฀BRING฀ TOGETHER฀MEASUREMENT฀
RESULTS฀FROM฀DIFFERENT฀GEOGRAPHICAL฀LOCATIONS฀FROM฀
PARTICIPANTS฀USING฀VARIOUS฀ANALYTICAL฀METHODS฀AND฀
WITH฀ DIFFERENT฀ SCOPES฀ AND฀ EXPERIENCE฀ AND฀MAKE฀
AN฀OVERALL฀EVALUATION฀OF฀MEASUREMENT฀CAPABILITIES฀
AT฀ VARIOUS฀ LEVELS฀OF฀ THE฀MEASUREMENT฀ CHAIN฀POS
SIBLE฀4HE฀MEASUREMENT฀CAPABILITIES฀OF฀*2#)2--฀
IN฀TURN฀ARE฀BENCHMARKED฀AGAINST฀THE฀BEST฀ACHIEV
ABLE฀ MEASUREMENTS฀ VIA฀ THE฀ KEY฀ COMPARISONS฀ OF฀
COMMITTEES฀ OF฀ THE฀ )NTERNATIONAL฀ #OMMITTEE฀ FOR฀
7EIGHTS฀ AND฀ -EASURES฀ #)0-	฀ *2#)2--฀ ALSO฀
ORGANISES฀ SUCH฀ KEY฀ OR฀ PILOT฀ COMPARISONS฀ FOR฀ THE฀
COMMITTEES฀ OF฀ #)0-฀ *2#)2--´S฀ OWN฀ CAPABILITY฀
TO฀PERFORM฀REFERENCE฀MEASUREMENTS฀IS฀A฀KEY฀FACTOR฀
IN฀ALL฀THESE฀ACTIVITIES
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-EASURING฀#HARPY฀SPECIMENS
2EFERENCE฀MATERIALS฀FOR฀THE฀QUANTI½CATION฀OF฀GE
NETICALLY฀MODI½ED฀ORGANISMS
)N฀THE฀%5฀GENETICALLY฀MODI½ED฀PRODUCTS฀NEED฀AU
THORISATION฀ AND฀ ACCORDING฀ TO฀ THE฀ %#฀ REGULATIONS฀
FOOD฀ OR฀ FOOD฀ INGREDIENTS฀ CONTAINING฀ MORE฀ THAN฀
฀'-/S฀MUST฀BE฀ LABELLED฀APPROPRIATELY฀#ER
TI½ED฀REFERENCE฀MATERIALS฀ARE฀NEEDED฀FOR฀CALIBRAT
ING฀ THE฀METHODS฀USED฀ TO฀QUANTIFY฀ THE฀ CONTENT฀OF฀
GENETICALLY฀ MODI½ED฀ ORGANISMS฀ '-/S	฀ AND฀ FOR฀
CONTROLLING฀ THE฀ QUALITY฀ OF฀ THESE฀ MEASUREMENTS฀
)MPLEMENTING฀ THE฀ %5฀ LEGISLATION฀ ON฀ LABELLING฀ OF฀
FOOD฀AND฀ FEED฀PRODUCTS฀CONTAINING฀'-/S฀ LARGELY฀
DEPENDS฀ON฀ THE฀ACCURACY฀AND฀ RELIABILITY฀OF฀ THOSE฀
MEASUREMENTS฀ &OR฀ EACH฀ '-/฀ EVENT฀ AUTHORISED฀
FOR฀ FOOD฀ AND฀ FEED฀ USE฀ IN฀ %UROPE฀ CERTI½ED฀ REFER
ENCE฀MATERIALS฀NEED฀TO฀BE฀AVAILABLE
4HE฀*2#)2--฀WAS฀THE฀½RST฀TO฀PRODUCE฀REFERENCE฀
MATERIALS฀ FOR฀ THE฀ ANALYSIS฀ OF฀ '-/S฀ AND฀ IS฀ THE฀
ONLY฀ ONE฀ ACCREDITED฀ UNDER฀ )3/฀ 'UIDE฀ ฀ FOR฀ THE฀
PRODUCTION฀OF฀ CERTI½ED฀'-/฀ REFERENCE฀MATERIALS฀
4HE฀ '-/฀ REFERENCE฀ MATERIALS฀ OF฀ *2#)2--฀ ARE฀
PRODUCED฀UNDER฀THE฀%UROPEAN฀2EFERENCE฀-ATERIALS฀
%2-	฀LABEL฀THAT฀GUARANTEES฀THE฀USE฀OF฀BEST฀PRAC
TICES฀IN฀PRODUCTION฀AND฀CERTI½CATION฀)N฀฀THE฀
*2#)2--฀HAS฀DEVELOPED฀AND฀PRODUCED฀½VE฀NEW฀
SETS฀OF฀CERTI½ED฀REFERENCE฀MATERIALS฀FOR฀THE฀ANALY
SIS฀OF฀'-/฀EVENTS฀4HE฀NEW฀SERIES฀ INCLUDE฀CERTI
½ED฀REFERENCE฀MATERIALS฀FOR฀THE฀ANALYSIS฀OF฀'-฀COT
TON฀SUGAR฀BEET฀STARCHMODI½ED฀POTATO฀AND฀TWO฀
NEW฀'-฀MAIZE฀EVENTS฀NAMELY฀-)2฀AND฀฀
4HE฀RELEASE฀OF฀THESE฀NEW฀PRODUCTS฀HAS฀BROUGHT฀THE฀
NUMBER฀OF฀ CERTI½ED฀'-/฀ REFERENCE฀MATERIAL฀ SETS฀
TO฀
4HE฀MAKING฀OF฀THE฀STARCHMODI½ED฀POTATO฀MATERI
ALS฀A฀SET฀OF฀SUGAR฀BEET฀MATERIALS฀AND฀A฀SET฀OF฀COT
TON฀SEED฀MATERIALS฀ REQUIRED฀DEVELOPMENT฀OF฀NEW฀
PROCESSING฀ TECHNIQUES฀ AND฀ CERTI½CATION฀ STRATE
GIES฀ 'RINDING฀ TECHNIQUES฀ USING฀ LIQUID฀ NITROGEN฀
AND฀FREEZEDRYING฀WERE฀APPLIED฀TO฀ACHIEVE฀STABLE฀
AND฀ HOMOGENOUS฀ POWDERS฀ WITH฀ A฀ DE½NED฀ '-/฀
CONTENT
4HE฀GENETICALLY฀MODI½ED฀%(฀POTATO฀IS฀AC
CORDING฀TO฀THE฀APPLICATION฀FOR฀AUTHORISATION฀PRIMA
RILY฀INTENDED฀FOR฀STARCH฀PROCESSING฀INTO฀INDUSTRIAL฀
PRODUCTS฀AND฀THE฀USE฀OF฀THE฀BYPRODUCTS฀IN฀ANIMAL฀
FEED฀ 4HE฀ %(฀ POTATO฀ IS฀ AN฀ AMYLOPECTIN
TYPE฀STARCH฀POTATO฀WITH฀STRONGLY฀REDUCED฀AMYLOSE฀
LEVELS฀ 4HE฀ SAMPLES฀ FOR฀ LABORATORY฀ ANALYSIS฀ ARE฀
MAINLY฀WHOLE฀POTATOES฀WHICH฀WILL฀BE฀QUALITATIVELY฀
ASSESSED฀ 4HE฀ REFERENCE฀ MATERIAL฀ POWDERS฀ WERE฀
PREPARED฀FROM฀'-฀POTATOES฀AND฀FROM฀NON'-฀PO
TATOES฀ 4O฀PREVENT฀ ACCIDENTAL฀ CONTAMINATION฀ THE฀
'-฀ AND฀ NON'-฀ RAW฀ MATERIALS฀ WERE฀ PROCESSED฀
SEPARATELY฀4HE฀PURITY฀OF฀ THE฀POTATO฀BATCHES฀WAS฀
TESTED฀ON฀ INDIVIDUAL฀ TUBERS฀ A฀ CHIP฀WAS฀ CUT฀ FROM฀
THE฀SURFACE฀OF฀EACH฀TUBER฀AND฀STAINED฀WITH฀IODINE฀
TO฀ DEMONSTRATE฀ THE฀ PRESENCE฀ OF฀ AMYLOSE฀ 4HIS฀
WAY฀OF฀ TESTING฀CLEARLY฀ REDUCES฀ THE฀UNCERTAINTY฀OF฀
THE฀EVENTUALLY฀CERTI½ED฀VALUES฀!LSO฀EVENT฀SPECI½C฀
POLYMERASE฀CHAIN฀REACTION฀0#2	฀ANALYSIS฀WAS฀PER
FORMED฀TO฀CON½RM฀THE฀IDENTITY฀OF฀THE฀NON'-/฀AND฀
'-/฀ POTATOES฀ &OLLOWING฀ THE฀ FREEZEDRYING฀ AND฀
MILLING฀IN฀A฀CRYOGENIC฀MILL฀THE฀HYGROSCOPIC฀POTATO฀
POWDERS฀WERE฀PACKED฀IN฀VIALS฀USING฀AN฀AUTOMATIC฀
½LLING฀ LINE฀ IN฀ A฀ CLOSED฀ GLOVE฀ BOX฀MAINTAINING฀ AN฀
INERT฀ ATMOSPHERE฀ 4HE฀ REFERENCE฀ MATERIALS฀ ARE฀
CERTI½ED฀FOR฀THEIR฀%(฀POTATO฀NUMBER฀FRAC
TION฀AND฀ IDENTITY฀ 4HE฀ IDENTITY฀OF฀ THE฀%(฀
SPECI½C฀MODI½CATION฀WAS฀CON½RMED฀BY฀NUCLEOTIDE฀
SEQUENCE฀ANALYSIS฀OF฀THE฀JUNCTION฀REGION฀BETWEEN฀
THE฀PLANT฀$.!฀AND฀THE฀GENETIC฀INSERTION
#OTTON฀SEED฀OIL฀IS฀A฀COMMON฀ADDITIVE฀IN฀FOOD฀AND฀
FEED฀ PRODUCTS฀ 4HE฀ GENETICALLY฀MODI½ED฀ STACKED฀
COTTON฀EVENT฀฀X฀฀HAS฀BEEN฀
GENETICALLY฀ ENGINEERED฀ TO฀ PROVIDE฀ RESISTANCE฀
AGAINST฀CERTAIN฀LEPIDOPTERAN฀PESTS฀4HE฀REFERENCE฀
MATERIAL฀FOR฀EVENT฀฀X฀฀WAS฀
PRODUCED฀ FROM฀ COTTON฀ SEEDS฀ USING฀ THE฀ GRINDING฀
TECHNIQUES฀AT฀LIQUID฀NITROGEN฀TEMPERATURE฀TO฀COPE฀
WITH฀THE฀HIGH฀FAT฀CONTENT฀OF฀THE฀RAW฀MATERIALS฀4HE฀
POWDERS฀ WERE฀ PREPARED฀ FROM฀ '-฀ AND฀ NON'-฀
SEED฀ BATCHES฀ THOROUGHLY฀ CHECKED฀ FOR฀ THEIR฀ PU
RITY฀"ESIDE฀ THE฀ TWO฀PURE฀MATERIALS฀ TWO฀MIXTURES฀
WERE฀ PREPARED฀ AND฀ CERTI½ED฀ FOR฀ THEIR฀ MASS฀ FRAC
TION฀OF฀EVENT฀฀X฀฀4HE฀VAL
UE฀ASSIGNMENT฀APPROACH฀ IS฀BASED฀ON฀GRAVIMETRIC฀
PREPARATION฀OF฀MATERIALS฀CONTAINING฀DIFFERENT฀MASS฀
FRACTIONS฀OF฀EVENT฀฀X฀฀4HE฀
APPROACH฀WAS฀AFTERWARDS฀VERI½ED฀USING฀A฀REALTIME฀
0#2฀METHOD
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3OY฀BEAN฀PLANTS฀ARE฀GROWN฀FOR฀EXPERIMENTS
#ERTI½ED฀REFERENCE฀MATERIALS฀RELEASED฀BY฀*2#)2--฀IN฀
#ODE -ATERIAL #ERTI½ED฀PROPERTY
"#22 ESTUARINE฀SEDIMENT CONTENT฀OF฀TRACE฀ELEMENTS
"#22 LAKE฀SEDIMENT CONTENT฀OF฀TRACE฀ELEMENTS
"#22 CHANNEL฀SEDIMENT CONTENT฀OF฀TRACE฀ELEMENTS
"#22 PROGESTERONE฀IN฀HUMAN฀SERUM HIGH฀PROGESTERONE
%2-"&AB SUGAR฀BEET฀EVENT฀( '-/฀MASS฀FRACTION
%2-"&AB POTATO฀EVENT฀%( '-/฀NUMBER฀FRACTION฀IDENTITY
%2-"&AD -)2฀MAIZE '-/฀MASS฀FRACTION
%2-%&AD COTTON฀SEED฀EVENT฀฀X฀ '-/฀MASS฀FRACTION
%2-%&AD ฀MAIZE '-/฀MASS฀FRACTION
%2-&!AV #HARPY฀6NOTCH฀REFERENCE฀TEST฀PIECES฀OF฀฀*฀NOMINAL฀
ABSORBED฀ENERGY
IMPACT฀TOUGHNESS
%2-&!T #HARPY฀6NOTCH฀REFERENCE฀TEST฀PIECES฀OF฀฀*฀NOMINAL฀
ABSORBED฀ENERGY
IMPACT฀TOUGHNESS
%2-&!AS #HARPY฀6NOTCH฀REFERENCE฀TEST฀PIECES฀OF฀฀*฀NOMINAL฀
ABSORBED฀ENERGY
IMPACT฀TOUGHNESS
%2-&!AU #HARPY฀6NOTCH฀REFERENCE฀TEST฀PIECES฀OF฀฀*฀NOMINAL฀
ABSORBED฀ENERGY
IMPACT฀TOUGHNESS
%2-&!J #HARPY฀6NOTCH฀REFERENCE฀TEST฀PIECES฀OF฀฀*฀NOMINAL฀
ABSORBED฀ENERGY
IMPACT฀TOUGHNESS
%2-&!AW #HARPY฀6NOTCH฀REFERENCE฀TEST฀PIECES฀OF฀฀*฀NOMINAL
ABSORBED฀ENERGY
IMPACT฀TOUGHNESS
)2--)&## PLASMID฀$.!฀FOR฀PROTHROMBIN฀WILDTYPE฀HOMOZYGOUS	 $.!฀SEQUENCE
)2--)&## PLASMID฀$.!฀FOR฀PROTHROMBIN฀MUTATION฀HOMOZYGOUS	 $.!฀SEQUENCE
)2--)&## PLASMID฀$.!฀FOR฀PROTHROMBIN฀MUTATION฀HETEROZYGOUS	 $.!฀SEQUENCE
)2--A SILICON฀DIOXIDE ISOTOPE฀AMOUNT฀RATIOS
)2-- DEOXYNIVALENOL MASS฀FRACTION
)2-- NIVALENOL MASS฀FRACTION
)2-- GENOMIC฀$.!฀OF฀,YSTERIA฀MONOCYTOGENES IDENTITY
)2-- GENOMIC฀$.!฀OF฀%SCHERICHIA฀COLI IDENTITY
)2-- THYROXINE฀4 PURITY
)2-- ´฀TRIIODOTHYRONINE฀4 PURITY
)2--2 URANIUM฀DOPED฀OXIDE฀GLASS฀฀PPM฀NOMINAL	 URANIUM฀MASS฀FRACTION
)2-- URANIUM฀DOPED฀OXIDE฀GLASS฀฀PPM฀NOMINAL	 URANIUM฀MASS฀FRACTION
)2-- SET฀OF฀:N฀SYNTHETIC฀MIXTURES฀฀UNITS	 ISOTOPE฀AMOUNT฀RATIOS
)2-- NAT:N฀ISOTOPIC฀REFERENCE฀MATERIAL ISOTOPE฀AMOUNT฀CONTENT
)2-- :N฀ISOTOPIC฀REFERENCE฀MATERIAL ISOTOPE฀AMOUNT฀CONTENT
)2-- :N฀ISOTOPIC฀REFERENCE฀MATERIAL ISOTOPE฀AMOUNT฀CONTENT
)2-- :N฀ISOTOPIC฀REFERENCE฀MATERIAL ISOTOPE฀AMOUNT฀CONTENT
)2-- :N฀DELTA฀ZERO฀MATERIAL ISOTOPE฀AMOUNT฀RATIO
)2--I 0U5฀DRIED฀SPIKE ISOTOPE฀AMOUNT฀CONTENT
Research highlights in 2006 | 17
)SOTOPIC฀REFERENCE฀MATERIALS฀FOR฀:N฀ANALYSIS
)SOTOPE฀ RATIOS฀ OF฀ ZINC฀ CAN฀ BE฀ USED฀ AS฀ INDICATORS฀ OF฀
METABOLIC฀GEOCHEMICAL฀AND฀ENVIRONMENTAL฀PROCESS
ES฀4HE฀ISOTOPIC฀VARIATIONS฀MONITORED฀IN฀SUCH฀STUDIES฀
ARE฀USUALLY฀EXPRESSED฀RELATIVE฀TO฀A฀STANDARD฀ON฀A฀SO
CALLED฀DELTA฀SCALE฀4HE฀#OMMISSION฀ON฀!TOMIC฀7EIGHTS฀
AND฀)SOTOPIC฀!BUNDANCES฀OF฀THE฀)NTERNATIONAL฀5NION฀
OF฀0URE฀AND฀!PPLIED฀#HEMISTRY฀)50!#	฀CONCLUDED฀IN฀
฀THAT฀HAVING฀ISOTOPIC฀REFERENCE฀MATERIALS฀OF฀ZINC฀
WOULD฀IMPROVE฀COMPARABILITY฀OF฀ISOTOPE฀RATIO฀MEAS
UREMENTS฀4O฀FACILITATE฀THAT฀*2#)2--฀HAS฀PREPARED฀A฀
NATURALLIKE฀ZINC฀MATERIAL฀AS฀A฀SOLUTION฀)2--	฀
TO฀ SERVE฀ AS฀ COMMON฀ ±DELTA²฀ MATERIAL฀ *2#)2--฀
HAS฀ALSO฀PRODUCED฀A฀SERIES฀OF฀CERTI½ED฀ISOTOPIC฀REFER
ENCE฀MATERIALS฀FOR฀THE฀ANALYSIS฀OF฀:N฀4HESE฀INCLUDE฀
SOLUTIONS฀ CONTAINING฀NATURALLIKE฀ :N฀ GRAVIMETRICALLY฀
PREPARED฀:N฀ISOTOPE฀MIXTURES฀AND฀ISOTOPE฀±SPIKES²
.EW฀DEVELOPMENTS฀IN฀REFERENCE฀MATERIAL฀PROCESSING
4HE฀STABILITY฀OF฀MANY฀BIOLOGICAL฀REFERENCE฀MATERIALS฀
DEPENDS฀ STRONGLY฀ ON฀ THEIR฀ WATER฀ CONTENT฀ (OW
EVER฀AN฀EF½CIENT฀AND฀RELIABLE฀ONLINE฀METHOD฀ FOR฀
MEASURING฀ THE฀ WATER฀ CONTENT฀ IN฀ POWDERS฀ DURING฀
PROCESSING฀COULD฀NOT฀BE฀REALISED฀UNTIL฀RECENTLY฀)N฀
฀A฀NEW฀INSTRUMENTAL฀METHOD฀HAS฀BEEN฀ADAPT
ED฀ AT฀ *2#)2--฀ VALIDATED฀ AND฀ IMPLEMENTED฀ FOR฀
ONLINE฀ WATER฀MEASUREMENTS฀ IN฀ GLASS฀ VIALS฀ ½LLED฀
WITH฀DRIED฀BIOLOGICAL฀POWDERS฀)T฀IS฀BASED฀ON฀HIGH฀
SPEED฀ ACOUSTOOPTICAL฀ TUNEABLE฀ ½LTER฀ NEAR฀ INFRA
RED฀SPECTROMETRY฀!/4&.)2	฀"Y฀USING฀฀UNIVER
SAL฀MEAT฀POWDER฀CALIBRANTS฀WITH฀฀TO฀฀WATER฀
MM	฀AND฀A฀SPECI½C฀STATISTICAL฀MODEL฀IT฀HAS฀BEEN฀
POSSIBLE฀TO฀SCREEN฀SEVERAL฀DIFFERENT฀MATERIAL฀TYPES฀
ALLOWING฀THE฀EF½CIENT฀PRODUCTION฀CONTROL฀OF฀¼฀฀฀
SAMPLES฀4HE฀!/4&.)2฀EQUIPMENT฀IS฀NOW฀INSTALLED฀
IN฀AN฀AUTOMATIC฀CAPPING฀AND฀LABELLING฀MACHINE฀THAT฀
PROVIDES฀ SYNCHRONIZATION฀ BETWEEN฀ THE฀ SPECTRUM฀
NUMBER฀RECORDED฀BY฀THE฀SPECTROMETER฀AND฀THE฀SAM
PLE฀IDENTI½CATION฀NUMBER฀ON฀THE฀LABELLED฀UNIT
4HE฀GENETIC฀MODI½CATION฀ IN฀ SUGAR฀BEET฀(฀PRO
VIDES฀ TOLERANCE฀ TO฀2OUNDUP฀HERBICIDES฀CONTAIN
ING฀ GLYPHOSATE฀ 3INCE฀ QUANTI½CATION฀ OF฀ '-/S฀ IS฀
BASED฀EITHER฀ON฀THE฀DETECTION฀OF฀THE฀MODI½ED฀$.!฀
SEQUENCES฀ OR฀ ON฀ THE฀ NEWLY฀ EXPRESSED฀ PROTEINS฀
IT฀CANNOT฀BE฀CARRIED฀OUT฀ON฀THE฀½NAL฀PRODUCT฀ THE฀
SUGAR฀0RESENCE฀OR฀ABSENCE฀OF฀ THE฀'-/฀EVENT฀ IS฀
THEREFORE฀ TESTED฀ ON฀ THE฀ SUGAR฀ BEET฀ ROOTS฀ BEFORE฀
THEY฀ ENTER฀ PROCESSING฀ 3TATISTICAL฀ EVALUATION฀ OF฀
DATA฀ THEN฀ALLOWS฀ESTIMATING฀ THE฀'-/฀CONCENTRA
TION฀ IN฀A฀BATCH฀OF฀ SUGAR฀BEET฀ ROOT฀4HE฀ REFERENCE฀
MATERIAL฀HAS฀ALSO฀BEEN฀PRODUCED฀ FROM฀ ROOTS฀AND฀
A฀PURE฀'-฀AND฀NON'-฀POWDER฀HAVE฀BEEN฀MADE฀
AVAILABLE฀ TO฀ ALLOW฀ RELIABLE฀ DETECTION฀ OF฀ THE฀ (฀
EVENT฀4HEY฀HAVE฀BEEN฀CERTI½ED฀FOR฀THEIR฀MASS฀FRAC
TION฀OF฀EVENT฀(฀VERI½ED฀INDEPENDENTLY฀USING฀A฀
REALTIME฀0#2฀METHOD
4HE฀)#0-3฀LABORATORY฀AT฀*2#)2--
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$URING฀฀THE฀PROCESSING฀TEAM฀HAS฀FURTHER฀DE
VELOPED฀THE฀WORKING฀METHODS฀FOR฀THE฀USE฀OF฀A฀NEW฀
CRYOGENIC฀MILL฀WHICH฀HAS฀CONSIDERABLY฀ INCREASED฀
THE฀DAILY฀OUTPUT฀OF฀½NELY฀GROUND฀BIOLOGICAL฀MATERI
ALS฀0REVIOUSLY฀ONLY฀BATCHWISE฀BALLMILLING฀COULD฀
BE฀PERFORMED฀WHEREAS฀NOW฀ONLINE฀MILLING฀IS฀POS
SIBLE฀WITH฀THE฀NEW฀INERT฀MILLING฀EQUIPMENT฀)N฀THIS฀
WAY฀THE฀RESULTING฀MATERIALS฀ARE฀NOT฀CONTAMINATED฀
BY฀THE฀MILL฀AND฀CAN฀THEREFORE฀BE฀CERTI½ED฀FOR฀MOST฀
ELEMENTS฀ EVEN฀ AT฀ TRACE฀ LEVELS฀ 4HE฀ LOW฀ TEMPERA
TURE฀ALSO฀PROTECTS฀THERMALLY฀UNSTABLE฀ANALYTES฀LIKE฀
NITROIMIDAZOLES฀ USED฀ AS฀ VETERINARY฀ DRUGS฀ FROM฀
BEING฀DESTROYED฀IN฀THE฀MILLING฀STEP฀4HE฀POSSIBIL
ITY฀FOR฀RAPID฀REMILLING฀OF฀A฀½RST฀MILLING฀PORTION฀FOR฀
FURTHER฀ REDUCTION฀OF฀ THE฀PARTICLE฀SIZE฀ FOLLOWING฀A฀
RAPID฀CHECK฀OF฀THE฀PARTICLE฀SIZE฀IS฀ANOTHER฀ATTRAC
TIVE฀FEATURE
&OR฀MAKING฀OF฀NEW฀REFERENCE฀MATERIALS฀OF฀THE฀%2-
CONSORTIUM฀FOR฀THE฀ANALYSIS฀OF฀SULPHUR฀IN฀PETROL฀A฀
SOLUTION฀TO฀HOW฀TO฀½LL฀AND฀KEEP฀THE฀SAMPLES฀HAD฀
TO฀BE฀FOUND฀4HEREFORE฀DEVELOPMENT฀OF฀A฀RELIABLE฀
METHOD฀FOR฀CONTAINMENT฀OF฀PETROL฀IN฀¾AME฀SEALED฀
GLASS฀AMPOULES฀WAS฀ONE฀OF฀THE฀½RST฀AND฀MOST฀CHAL
LENGING฀ TASKS฀ OF฀ THIS฀ PROJECT฀ &IRSTLY฀ ½LLING฀ AND฀
SEALING฀ STATIONS฀ WERE฀ SEPARATED฀ PHYSICALLY฀ FOR฀
SAFETY฀ AND฀ BULK฀ PETROL฀ WAS฀ KEPT฀ OUTDOORS฀ 3EC
ONDLY฀ THE฀VAPOUR฀PRESSURE฀OF฀ THE฀PETROL฀WAS฀DE
CREASED฀BY฀SUPERCOOLING฀½LLED฀AMPOULES฀IN฀LIQUID฀
NITROGEN฀TO฀AVOID฀PROBLEMS฀WHEN฀THE฀GLASS฀MELTS฀
IN฀THE฀SEALING฀AREA฀0REHEATING฀AND฀SEALING฀STEPS฀
WERE฀ ALSO฀ RECORDED฀ USING฀ AN฀ INFRARED฀ CAMERA฀ IN฀
THE฀RANGE฀#฀¯฀#฀4HIS฀WAY฀MONITORING฀THE฀
CHANGE฀IN฀TEMPERATURE฀OVER฀EVERY฀MM฀ON฀THE฀AM
POULE฀AS฀A฀FUNCTION฀OF฀TIME฀WAS฀POSSIBLE฀AND฀OPTI
MAL฀SETTINGS฀COULD฀BE฀FOUND฀4HE฀SEALING฀METHOD฀
WAS฀SPECI½CALLY฀DEVELOPED฀FOR฀GLASS฀WITH฀VERY฀LOW฀
THERMAL฀CONDUCTIVITY฀AND฀ALLOWED฀TO฀KEEP฀THE฀PET
ROL฀BELOW฀ITS฀¾ASH฀POINT฀OF฀#
)NTERLABORATORY฀ COMPARISONS฀ FOR฀ BENCHMARKING฀
AND฀VALIDATION
*2#)2--฀ORGANISES฀ INTERLABORATORY฀COMPARISONS฀
FOR฀ MANY฀ PURPOSES฀ )NTERLABORATORY฀ COMPARISONS฀
ARE฀THE฀PREFERRED฀WAY฀TO฀VALIDATE฀METHODS฀OF฀ANAL
YSIS฀OR฀TO฀CERTIFY฀A฀REFERENCE฀MATERIAL฀ACCORDING฀TO฀
INTERNATIONALLY฀ AGREED฀ GUIDELINES฀ 4HEY฀ ARE฀ ALSO฀
USED฀TO฀EVALUATE฀THE฀PERFORMANCE฀OF฀LABORATORIES฀
IN฀SPECI½C฀TESTING฀ACTIVITIES฀-ANY฀OF฀THE฀INTERLABO
RATORY฀ COMPARISONS฀ ORGANISED฀ BY฀ *2#)2--฀ ARE฀
OPEN฀ TO฀ ALL฀ LABORATORIES฀ THAT฀ WISH฀ TO฀ PARTICIPATE฀
BUT฀SOME฀ARE฀RESTRICTED฀TO฀EG฀NATIONAL฀REFERENCE฀
LABORATORIES฀ EXPERT฀ LABORATORIES฀ FOR฀ CERTI½CATION฀
OF฀ REFERENCE฀MATERIALS฀ OR฀ IN฀ THE฀ CASE฀ OF฀ NUCLEAR฀
MEASUREMENTS฀TO฀THOSE฀THAT฀ARE฀LICENCED฀TO฀KEEP฀
AND฀IMPORT฀RADIOACTIVE฀SAMPLES฀/FTEN฀AN฀INTERLAB
ORATORY฀ COMPARISON฀ ORGANISED฀ BY฀ *2#)2--฀WAS฀
PROMPTED฀ BY฀ NEW฀ OR฀ MODI½ED฀ %UROPEAN฀ LEGISLA
TION฀OR฀POLICY
3OME฀CANDIDATE฀REFERENCE฀MATERIALS฀ARE฀MILLED฀AT฀LIQUID฀NITROGEN฀
TEMPERATURE
)-%0฀TEST฀SAMPLES฀FROM฀DIFFERENT฀CAMPAIGNS
URING฀RADIOACTIVITY฀ IN฀ THE฀ENVIRONMENT฀/PERATING฀
THREE฀ NEW฀ #OMMUNITY฀ REFERENCE฀ LABORATORIES฀ RE
QUIRES฀*2#)2--฀TO฀ORGANISE฀MORE฀PRO½CIENCY฀TEST฀
TYPE฀ CAMPAIGNS฀ FOR฀ THE฀ NOMINATED฀ LABORATORIES฀
ACCORDING฀ TO฀ THEIR฀ MANDATE฀ 4HE฀ *2#)2--฀ ALSO฀
PARTICIPATES฀IN฀COMPARISONS฀ORGANISED฀BY฀OTHER฀IN
TERNATIONAL฀ORGANISATIONS฀&OR฀ INSTANCE฀*2#)2--฀
EXPERTS฀PARTICIPATED฀IN฀A฀##2)))	฀KEY฀COMPARISONS฀
ANALYSING฀#O฀AND฀&E฀AND฀IN฀##1-฀COMPARISONS฀
MEASURING฀ LEAD฀ IN฀ WINE฀ ##1-+	฀ AND฀ MER
CURY฀IN฀WATER฀##1-0	
)N฀ ฀ *2#)2--฀WAS฀ RUNNING฀ EVALUATION฀ CAM
PAIGNS฀ON฀THE฀ANALYSIS฀OF฀SULPHUR฀IN฀PETROL฀ON฀THE฀
ANALYSIS฀OF฀TRACE฀ELEMENTS฀POLYCHLORINATED฀BIPHE
NYLS฀ 0#"S	฀ AND฀0!(S฀ IN฀ SEWAGE฀ SLUDGE฀ AND฀ON฀
MEASUREMENTS฀OF฀ISOTOPES฀OF฀PLUTONIUM฀AND฀URANI
UM฀/THER฀INTERLABORATORY฀COMPARISONS฀DEALT฀WITH฀
0!(S฀IN฀EDIBLE฀OILS฀AND฀PRIMARY฀SMOKE฀CONDENSATE฀
SEMICARBAZIDE฀IN฀BABY฀FOOD฀AND฀IN฀FRESH฀EGG฀AND฀
EGG฀PRODUCTS฀AND฀EVALUATION฀OF฀THE฀COMPARABILITY฀
OF฀DATA฀COLLECTED฀BY฀THE฀*2#฀)NSTITUTE฀FOR฀%NVIRON
MENT฀ AND฀3USTAINABILITY฀ FROM฀ LABORATORIES฀MEAS
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#ONSULTATIVE฀ #OMMITTEE฀ ON฀ THE฀ !MOUNT฀ OF฀ -ATERIAL฀ ##1-	฀
OF฀ THE฀ )NTERNATIONAL฀ #OMMITTEE฀ FOR฀ 7EIGHTS฀ AND฀ -EASURES฀
#)0-	
#ONSULTATIVE฀ #OMMITTEE฀ FOR฀ )ONISING฀ 2ADIATION฀ ))	฀ ##2)))		฀
OF฀ THE฀ )NTERNATIONAL฀ #OMMITTEE฀ FOR฀ 7EIGHTS฀ AND฀ -EASURES฀
#)0-	
)NTERLABORATORY฀COMPARISONS฀ORGANISED฀BY฀*2#)2--฀IN฀
STARTED฀ONGOING฀OR฀COMPLETED฀REFERENCE฀MATERIAL฀CERTI½CATION฀CAMPAIGNS฀NOT฀INCLUDED	
4OPIC 4YPE฀OF฀COMPARISON
SULPHUR฀IN฀PETROL INTERNATIONAL฀MEASUREMENT฀EVALUATION฀¯฀)-%0
TRACE฀ELEMENTS฀0#"S฀AND฀0!(S฀IN฀SEWAGE฀SLUDGE INTERNATIONAL฀MEASUREMENT฀EVALUATION฀¯฀฀)-%0
ACTIVITY฀ CONCENTRATION฀ OF฀ THE฀ RADIONUCLIDES฀ +฀
#S฀AND฀3R฀IN฀MILK฀POWDER
EVALUATION฀OF฀COMPARABILITY฀OF฀DATA฀COLLECTED฀FROM฀-EMBER฀3TATE฀
LABORATORIES฀MONITORING฀RADIOACTIVITY฀IN฀AIR฀WATER฀AND฀FOODSTUFFS
DETECTION฀OF฀MEAT฀AND฀BONE฀MEAL฀BY฀0#2 METHOD฀VALIDATION฀BY฀INTERLABORATORY฀COMPARISON
HEAVY฀METALS฀IN฀FOOD฀OF฀PLANT฀ORIGIN PRO½CIENCY฀TEST฀FOR฀NATIONAL฀REFERENCE฀LABORATORIES฀¯฀)-%0
%5฀฀0!(S฀IN฀ACETONITRILE PRO½CIENCY฀TEST฀FOR฀NATIONAL฀REFERENCE฀LABORATORIES
A¾ATOXINS฀"฀"฀'฀'฀IN฀ACETONITRILE PRO½CIENCY฀TEST฀FOR฀NATIONAL฀REFERENCE฀LABORATORIES
QUANTITATION฀OF฀0!(S฀IN฀PRIMARY฀SMOKE฀CONDENSATE PRO½CIENCY฀TEST
ANALYSIS฀OF฀0!(S฀IN฀EDIBLE฀OILS PRO½CIENCY฀TEST
QUANTITATIVE฀DETERMINATION฀OF฀COCOA฀BUTTER฀
EQUIVALENTS฀IN฀MILK฀CHOCOLATE
METHOD฀VALIDATION฀BY฀INTERLABORATORY฀COMPARISON
DETERMINATION฀OF฀A฀MIXTURE฀OF฀AUTHORISED฀AND฀NON
AUTHORISED฀SWEETENERS฀IN฀FOOD
METHOD฀VALIDATION฀BY฀INTERLABORATORY฀COMPARISON
DETERMINATION฀OF฀ANIMAL฀$.!฀IN฀FEED฀BY฀0#2
TECHNIQUE
INTERLABORATORY฀COMPARISON฀FOR฀PREVALIDATION
URANIUM฀PLUTONIUM฀AND฀CAESIUM฀ISOTOPE฀RATIOS฀IN฀
SALINE฀MEDIUM
INTERNATIONAL฀MEASUREMENT฀EVALUATION฀¯฀.53)-%0
ISOTOPIC฀ABUNDANCES฀OF฀URANIUM INTERNATIONAL฀MEASUREMENT฀EVALUATION฀¯฀2%)-%0
ANALYSIS฀OF฀METHIONINE PILOT฀STUDY฀##1-0฀FOR฀#)0-
ANALYSIS฀OF฀SEWAGE฀SLUDGE PILOT฀STUDY฀##1-0฀AND฀KEY฀COMPARISON฀##1-+฀FOR฀#)0-
0#"S฀IN฀SEWAGE฀SLUDGE฀EXTRACT฀AND฀IN฀SEWAGE฀SLUDGE INTERLABORATORY฀COMPARISON฀FOR฀%52/-%4-%4#(%-฀PROJECT฀
0#"฀®฀POLYCHLORINATED฀BIPHENYL
0!(฀®฀POLYCYCLIC฀AROMATIC฀HYDROCARBON
0#2฀®฀POLYMERASE฀CHAIN฀REACTION
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&ROM฀THE฀!VOGADRO฀CONSTANT฀TO฀A฀KILOGRAM
4HE฀ KILOGRAM฀ IS฀ THE฀ ONLY฀ REMAINING฀ BASE฀ UNIT฀ IN฀
THE฀)NTERNATIONAL฀3YSTEM฀OF฀5NITS฀3)	฀STILL฀DE½NED฀
IN฀TERMS฀OF฀A฀MATERIAL฀ARTEFACT฀!฀POSSIBLE฀WAY฀OF฀
REDE½NING฀THE฀KILOGRAM฀IS฀VIA฀THE฀MASS฀OF฀A฀SPECI
½ED฀NUMBER฀OF฀ATOMS฀4HE฀!VOGADRO฀CONSTANT฀.!	฀
COULD฀BE฀A฀KEY฀TO฀A฀NEW฀DE½NITION฀OF฀THE฀KILOGRAM฀
YET฀IT฀IS฀NOT฀KNOWN฀WITHIN฀SUF½CIENTLY฀SMALL฀UNCER
TAINTY฀TO฀MAKE฀THE฀TRANSITION฀FROM฀THE฀OLD฀DE½NI
TION฀ TO฀ A฀ NEW฀ ONE฀ 4HE฀ VARIATION฀ OF฀ THE฀ INTERNA
TIONAL฀PROTOTYPE	฀KILOGRAM฀HAS฀BEEN฀SHOWN฀TO฀BE฀
A฀FEW฀PARTS฀IN฀฀&OR฀ITS฀REDE½NITION฀THEREFORE฀AN฀
UNCERTAINTY฀ON฀.!฀OF฀À฀RELATIVE฀OR฀BETTER฀IS฀RE
QUIRED฀4HE฀*2#)2--฀IS฀PARTICIPATING฀IN฀THE฀INTER
NATIONAL฀!VOGADRO฀PROJECT฀TO฀REALISE฀THE฀CONCEPT
4O฀ COUNT฀ ATOMS฀ THIS฀ RESEARCH฀ CONSORTIUM฀ STARTS฀
WITH฀ A฀ PERFECT฀ CRYSTAL฀ OF฀ PURE฀ SILICON฀ )TS฀ DIMEN
SIONS฀ ARE฀ MEASURED฀ ITS฀ VOLUME฀ CALCULATED฀ AND฀
DIVIDED฀BY฀THE฀VOLUME฀OF฀ONE฀ATOM฀IN฀THE฀ATOMIC฀
LATTICE฀WHICH฀ CAN฀ BE฀MEASURED฀ BY฀ 8RAY฀ CRYSTAL
LOGRAPHY฀ +NOWING฀ THE฀ NUMBER฀ OF฀ ATOMS฀ IN฀ THE฀
CRYSTAL฀AND฀THE฀MASS฀OF฀ THE฀CRYSTAL฀AND฀KNOWING฀
THE฀MASS฀OF฀ONE฀MOLE฀OF฀SILICON฀ABOUT฀฀KG	฀
ENABLES฀THE฀CALCULATION฀OF฀THE฀NUMBER฀OF฀ATOMS฀IN฀
ONE฀MOLE฀AND฀THUS฀THE฀CALCULATION฀OF฀.!
&OR฀MANY฀YEARS฀ THE฀ RESEARCH฀WAS฀CENTRED฀ON฀ THE฀
PROBLEM฀OF฀HOW฀ FAR฀ THE฀PERFECTION฀OF฀A฀ REAL฀ CRYS
TAL฀ IS฀ AWAY฀ FROM฀ THE฀ IDEAL฀ STATE฀!T฀PRESENT฀ IT฀ IS฀
WIDELY฀ACCEPTED฀THAT฀WITHIN฀THE฀LIMITS฀OF฀THE฀TARGET฀
UNCERTAINTY฀THE฀LATTICE฀PARAMETER฀AND฀THE฀UNIT฀CELL฀
VOLUME฀OF฀SILICON฀CAN฀BE฀SEEN฀AS฀AN฀INVARIANT฀QUAN
TITY฀WHEN฀THE฀IN¾UENCE฀OF฀EG฀IMPURITIES฀IS฀TAKEN฀
INTO฀ACCOUNT฀)T฀HAS฀ALSO฀BEEN฀SHOWN฀THAT฀UP฀TO฀A฀
RELATIVE฀MEASUREMENT฀UNCERTAINTY฀OF฀A฀FEW฀PARTS฀IN฀
฀THE฀MOLAR฀VOLUME฀IS฀CONSTANT฀TOO฀4HE฀COMBI
NATION฀OF฀DATA฀FROM฀SEVERAL฀INDEPENDENT฀MEASURE
MENTS฀OF฀THE฀UNIT฀CELL฀AND฀THE฀MOLAR฀VOLUMES฀HAS฀
LED฀ TO฀A฀VALUE฀ FOR฀ THE฀!VOGADRO฀CONSTANT฀OF฀.!฀฀
฀฀	฀X฀MOL฀IN฀
4O฀ CONTINUE฀ REDUCING฀ THE฀ UNCERTAINTY฀ OF฀ .!฀ AN฀
IMPROVEMENT฀ IN฀ THE฀ MOLAR฀ MASS฀ DETERMINATION฀
IS฀ NEEDED฀ 4HIS฀ CAN฀ BE฀ REALISED฀ BY฀ FABRICATING฀ A฀
SPHERE฀OUT฀OF฀SILICON฀THAT฀CONSISTS฀฀฀OF฀3I฀
AND฀WHERE฀THE฀3I฀AND฀3I฀ABUNDANCES฀ARE฀IN฀THE฀
ORDER฀OF฀฀!฀RELATIVE฀COMBINED฀UNCERTAINTY฀
OF฀ ฀ ฀ON฀EACH฀OF฀ THESE฀ABUNDANCE฀ CORRECTIONS฀
CONTRIBUTES฀ A฀ RELATIVE฀ UNCERTAINTY฀ ON฀ THE฀ MOLAR฀
MASS฀VALUE฀OF฀ THE฀HIGHLY฀ENRICHED฀ 3I฀OF฀ ฀À฀
5SING฀ THIS฀ CONCEPT฀ THE฀ TASK฀ IS฀ NOW฀ TO฀ MEASURE฀
THE฀ SMALL฀ 3I฀ AND฀ 3I฀ ABUNDANCES฀ IN฀ THE฀ HIGHLY฀
ENRICHED฀3I฀INSTEAD฀OF฀THE฀ISOTOPE฀RATIOS฀IN฀3I฀OF฀
&E฀HALFLIFE฀AND฀ACTIVITY฀MEASUREMENTS
4HE฀ RADIOACTIVE฀ IRON฀ DISINTEGRATES฀ MAINLY฀
THROUGH฀ELECTRON฀CAPTURE฀DECAY฀TO฀THE฀GROUND฀STATE฀
OF฀-N฀(AVING฀8RAY฀EMISSION฀AT฀฀KE6฀MAKES฀IT฀
VERY฀USEFUL฀FOR฀CALIBRATING฀LOW฀ENERGY฀PHOTON฀DE
TECTORS฀4HE฀HALFLIFE฀OF฀&E฀HAS฀NOT฀YET฀BEEN฀WELL฀
ESTABLISHED฀ AS฀ IONISATION฀ CHAMBERS฀ ARE฀ INSENSI
TIVE฀ TO฀ THE฀ EMITTED฀ RADIATION฀ AND฀ THE฀ PUBLISHED฀
DATA฀OBTAINED฀BY฀MEANS฀OF฀ LOW฀ENERGY฀DETECTORS฀
ARE฀INCONSISTENT฀!T฀*2#)2--฀EXPERIMENTAL฀WORK฀
WAS฀UNDERTAKEN฀ TO฀ RESOLVE฀ THE฀ AMBIGUITY฀ ON฀ THE฀
&E฀HALFLIFE฀VALUE฀4HE฀DECAY฀OF฀A฀PURE฀&E฀SOURCE฀
WAS฀ FOLLOWED฀ BY฀ REPEATED฀ HIGH฀ PRECISION฀ ACTIV
ITY฀MEASUREMENTS฀BY฀8RAY฀COUNTING฀AT฀A฀DE½NED฀
SOLID฀ANGLE฀!S฀A฀RESULT฀A฀NEW฀HALFLIFE฀VALUE฀WAS฀
DETERMINED฀WITH฀UNMATCHED฀ACCURACY฀4HE฀STUDY฀
ALSO฀ REVEALED฀ NEGLECTED฀UNCERTAINTY฀ COMPONENTS฀
IN฀DATA฀ANALYSIS฀BASED฀ON฀LEAST฀SQUARES฀½TS฀PRO
VIDING฀ AN฀ EXPLANATION฀ AND฀ REMEDY฀ FOR฀ APPARENT฀
UNDERESTIMATIONS฀OF฀UNCERTAINTY฀COMMONLY฀FOUND฀
IN฀THE฀SCIENTI½C฀LITERATURE฀IN฀PARTICULAR฀CONCERNING฀
HALFLIFE฀MEASUREMENTS
!฀RECENT฀KEY฀COMPARISON฀WITH฀NATIONAL฀METROLOGY฀
INSTITUTES฀ OF฀ ½FTEEN฀ COUNTRIES฀ HAS฀ REVEALED฀ THAT฀
MOST฀ PRIMARY฀ STANDARDISATION฀ LABORATORIES฀ HAVE฀
GREAT฀DIF½CULTY฀IN฀DETERMINING฀THE฀ACTIVITY฀OF฀A฀&E฀
SOLUTION฀ ACCURATELY฀ 4HE฀ *2#)2--฀ HAS฀ SUBMIT
TED฀A฀CONSISTENT฀SET฀OF฀ACTIVITY฀VALUES฀OBTAINED฀BY฀
MEANS฀OF฀THREE฀INDEPENDENT฀PRIMARY฀STANDARDISA
TION฀METHODS฀FOR฀THIS฀KEY฀COMPARISON
฀CM
3CHEMATIC฀DESIGN฀OF฀THE฀DE¼NED฀SOLID฀ANGLE฀8RAY฀COUNTER฀A฀TOOL฀
FOR฀PRIMARY฀STANDARDISATION฀OF฀ACTIVITY
HALFLIFE฀ RATIO฀ OF฀ 55฀WAS฀ DERIVED฀ FROM฀ PUB
LISHED฀MASS฀SPECTROMETRIC฀ANALYSES฀OF฀URANIUM฀IN฀
±SECULAR฀EQUILIBRIUM²฀4HE฀RESULTING฀HALFLIFE฀RATIO฀
45	45	฀฀฀฀IS฀IN฀AGREEMENT฀
WITH฀ THE฀ COMMONLY฀ ADOPTED฀ HALFLIFE฀ VALUES฀ &U
TURE฀EXPERIMENTS฀WILL฀NARROW฀DOWN฀THE฀MARGIN฀OF฀
UNCERTAINTY
NATURAL฀ISOTOPIC฀COMPOSITION฀AS฀WAS฀DONE฀BEFORE฀
4HAT฀RESULTS฀IN฀VERY฀SMALL฀CORRECTIONS฀TO฀THE฀MOLAR฀
MASS฀VALUE฀OF฀3I฀AND฀THESE฀CORRECTIONS฀CAN฀BE฀DI
RECTLY฀MEASURED
4HIS฀ CONCEPT฀ HAS฀ BECOME฀ FEASIBLE฀ BECAUSE฀ OF฀ A฀
SOURCE฀OF฀VERY฀HIGHLY฀ENRICHED฀3I฀ISOTOPES฀IN฀.IZH
NY.OVGOROD฀ 25	฀ 4HE฀ )NSTITUTE฀ OF฀ #HEMISTRY฀ OF฀
(IGH0URITY฀ 3UBSTANCES฀ OF฀ THE฀ 2USSIAN฀ !CADEMY฀
OF฀ 3CIENCES฀ HAS฀ DEMONSTRATED฀ ITS฀ CAPABILITY฀ TO฀
PRODUCE฀3I฀WITH฀THE฀REQUIRED฀LEVEL฀OF฀ENRICHMENT฀
AND฀ THE฀ AMOUNT฀ NEEDED฀ TO฀MAKE฀ A฀ ฀ KG฀ CRYSTAL฀
4HE฀ISOTOPIC฀HOMOGENEITY฀AND฀PURITY฀HAS฀TO฀BE฀AS
SURED฀DURING฀THE฀COMPLETE฀PROCESS฀4HIS฀IS฀WHERE฀
*2#)2--฀COMES฀IN฀WITH฀ITS฀EXPERTISE฀IN฀MEASURE
MENTS฀OF฀ISOTOPE฀RATIOS฀)N฀฀THE฀*2#)2--฀HAS฀
MEASURED฀THE฀ISOTOPE฀RATIOS฀OF฀3I฀SAMPLES฀AT฀THE฀
DIFFERENT฀PRODUCTION฀STEPS฀)N฀PURSUIT฀OF฀IMPROVE
MENTS฀ THE฀DYNAMIC฀ RANGE฀OF฀ THE฀DEDICATED฀MASS฀
SPECTROMETER฀ AT฀ *2#)2--฀ HAS฀ BEEN฀ UPGRADED฀
FROM฀฀ TO฀ ฀ AND฀ THE฀PREPARATION฀OF฀A฀NEW฀SET฀
OF฀ SYNTHETIC฀ ISOTOPE฀MIXTURES฀ FOR฀ CALIBRATION฀ HAS฀
BEEN฀INITIATED
.UCLEAR฀DECAY฀DATA฀FOR฀GEOCHRONOLOGY
2ADIOMETRIC฀TECHNIQUES฀CAN฀BE฀USED฀TO฀DETERMINE฀
THE฀AGE฀OF฀ROCKS฀SEDIMENTS฀AND฀FOSSILS฀4HEY฀ARE฀
BASED฀ ON฀ THE฀ DECAY฀ RATES฀ OF฀ NATURALLY฀ OCCURRING฀
ISOTOPES฀4HE฀DECAY฀OF฀5฀TO฀0B฀AND฀OF฀5฀TO฀
0B฀FORM฀THE฀BASIS฀OF฀ONE฀OF฀THE฀OLDEST฀AND฀MOST฀
IMPORTANT฀METHODS฀OF฀GEOCHRONOLOGY฀4HIS฀IS฀PARTLY฀
DUE฀TO฀THE฀RELATIVELY฀LONG฀HALFLIFE฀OF฀5฀AND฀5฀
IN฀THE฀ORDER฀OF฀฀YEARS฀COMPARABLE฀TO฀THE฀AGE฀OF฀
PLANET฀%ARTH฀4HE฀APPLICABILITY฀AND฀ACCURACY฀OF฀5
0B฀DATING฀GREATLY฀DEPENDS฀ON฀THE฀ACCURACY฀OF฀THE฀
NUCLEAR฀ DECAY฀ CONSTANTS฀ 4HE฀ CURRENTLY฀ ASSUMED฀
VALUES฀ARE฀MAINLY฀BASED฀ON฀ONLY฀ONE฀PRECISE฀EX
PERIMENT฀ PERFORMED฀ IN฀ ฀ 4HE฀ GEOCHRONOLOGY฀
COMMUNITY฀ THEREFORE฀ IS฀ IN฀NEED฀OF฀PRECISE฀MEAS
UREMENTS฀OF฀THE฀5฀AND฀5฀HALFLIVES
*2#)2--฀ TOGETHER฀ WITH฀ SOME฀ %UROPEAN฀ LABORA
TORIES฀ HAS฀ LAUNCHED฀ A฀ PROJECT฀ TO฀MEASURE฀ THESE฀
HALFLIVES฀ DIRECTLY฀ INVOLVING฀ MASS฀ SPECTROMETRY฀
AND฀PRIMARY฀ACTIVITY฀MEASUREMENTS฀ON฀HIGHLY฀EN
RICHED฀ URANIUM฀ MATERIALS฀ )N฀ PARALLEL฀ WITH฀ THESE฀
ONGOING฀DIRECT฀MEASUREMENTS฀INFORMATION฀ON฀THE฀
HALFLIVES฀HAS฀BEEN฀EXTRACTED฀FROM฀HIGHRESOLUTION฀
ALPHA฀SPECTRA฀OF฀THREE฀URANIUM฀MATERIALS฀ENRICHED฀
IN฀5฀USING฀THE฀55฀ACTIVITY฀RATIO฀AS฀A฀PROBE฀
FOR฀ THE฀ 55฀HALFLIFE฀ RATIO฀4HE฀ ISOTOPIC฀ COM
POSITION฀ OF฀ THE฀MATERIAL฀ WAS฀ QUANTI½ED฀ BY฀MASS฀
SPECTROMETRY฀ AND฀ AS฀ AN฀ INTERMEDIATE฀ LINK฀ THE฀
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-EASURED฀>SPECTRA฀OF฀THREE฀5฀ENRICHED฀MATERIALS
#ONTRIBUTION฀OF฀5฀PEAKS฀CAN฀BE฀SEEN฀AT฀THE฀RIGHT฀HAND฀SIDE
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ORATORIES´฀CAPABILITIES฀IN฀MEASURING฀SEMICARBAZIDE฀
ARE฀SATISFACTORY฀!฀VALIDATED฀METHOD฀WAS฀USED฀TO฀
MONITOR฀SEMICARBAZIDE฀IN฀฀DIFFERENT฀BABY฀FOOD฀
PRODUCTS฀PRODUCED฀IN฀฀%UROPEAN฀COUNTRIES฀PUR
CHASED฀AT฀LOCAL฀SUPERMARKETS฀IN฀฀-EMBER฀3TATES฀
SHOWING฀ THAT฀ THE฀ SEMICARBAZIDE฀ CONTENT฀ RANGED฀
FROM฀BELOW฀฀NGG฀TO฀฀NGG
#O#AL฀FOR฀ANALYSIS฀OF฀FOREIGN฀FATS฀IN฀MILK฀CHOCOLATE
#OCOA฀BUTTER฀IN฀CHOCOLATE฀CAN฀BE฀REPLACED฀BY฀OTHER฀
VEGETABLE฀ FATS฀ THE฀SOCALLED฀COCOA฀BUTTER฀EQUIVA
LENTS฀#"%S	฀$IRECTIVE฀%#฀ALLOWS฀THE฀ADDI
TION฀OF฀UP฀TO฀฀OF฀VEGETABLE฀FATS฀OTHER฀THAN฀COCOA฀
BUTTER฀ )F฀ #"%S฀ ARE฀ ADDED฀ CONSUMERS฀ HAVE฀ TO฀ BE฀
INFORMED฀BY฀APPROPRIATE฀ LABELLING฀ ฀"UT฀ASSESSING฀
COMPLIANCE฀ OF฀ CHOCOLATE฀ PRODUCTS฀ WITH฀ THE฀ LABEL
LING฀PROVISIONS฀CANNOT฀BE฀DONE฀WITHOUT฀APPROPRIATE฀
METHODS฀OF฀ANALYSIS฀4HEREFORE฀THE฀*2#)2--฀HAS฀
DEVELOPED฀A฀RELIABLE฀ANALYTICAL฀APPROACH฀TO฀DETECT฀
AND฀QUANTIFY฀#"%S฀IN฀DARK฀AND฀MILK฀CHOCOLATE
4HE฀ #O#AL฀ #OCOA฀ BUTTER฀ #ALCULATION	฀ TOOLBOX฀ FOR฀
THE฀ ANALYSIS฀ OF฀ DARK฀ CHOCOLATE฀ WAS฀ PUBLISHED฀ IN฀
฀AND฀THE฀BUILDING฀OF฀#O#AL฀FOR฀MILK฀CHOCOLATE฀
WAS฀ COMPLETED฀ IN฀ ฀"OTH฀#O#AL฀ TOOLBOXES฀ ARE฀
BUILT฀AROUND฀VALIDATED฀METHODS฀AND฀ADVANCED฀STA
TISTICAL฀EVALUATION฀ALGORITHM฀AND฀A฀CALCULATION฀SHEET฀
!฀CERTI½ED฀COCOA฀BUTTER฀REFERENCE฀MATERIAL฀WHICH฀IS฀
NEEDED฀FOR฀CALIBRATION฀OF฀INSTRUMENTS฀IS฀ALSO฀AVAILA
BLE฀FROM฀*2#)2--฀4HE฀ANALYTICAL฀APPROACH฀IS฀BASED฀
ON฀ TRIACYLGLYCEROL฀ PRO½LING฀ BY฀ HIGH฀ RESOLUTION฀ GAS฀
LIQUID฀ CHROMATOGRAPHY฀ #O#AL฀ AND฀ #O#AL฀ WERE฀
SUBJECTED฀TO฀VALIDATION฀IN฀INTERNATIONAL฀COLLABORATIVE฀
TRIALS฀ORGANISED฀BY฀*2#)2--฀4HE฀METHODS฀FOR฀THE฀
DETECTION฀AND฀QUANTI½CATION฀OF฀#"%S฀IN฀DARK฀CHOCO
LATE฀ HAVE฀ BECOME฀ STANDARDISED฀ METHODS฀ OF฀ THE฀
!MERICAN฀/IL฀#HEMISTS฀3OCIETY฀!/#3	฀AND฀THE฀)NTER
NATIONAL฀/RGANIZATION฀FOR฀3TANDARDIZATION฀)3/	
&OOD฀CHAIN฀BIOTECHNOLOGY฀AND
CONTRIBUTIONS฀TO฀HEALTH
&OOD฀SAFETY฀IS฀ONE฀OF฀THE฀TOP฀PRIORITIES฀OF฀THE฀%URO
PEAN฀#OMMISSION฀4HE฀±FROM฀FARM฀TO฀FORK²฀CONCEPT฀
OF฀THE฀%UROPEAN฀LEGISLATIVE฀FRAMEWORK฀ON฀FOOD฀SAFE
TY฀COVERS฀ THE฀WHOLE฀ FOOD฀CHAIN฀ADDRESSING฀ ISSUES฀
FROM฀TRACEABILITY฀OF฀CATTLE฀TO฀CONTAMINANTS฀IN฀BABY฀
FOOD฀ ,IFE฀ SCIENCES฀ RESEARCH฀ AND฀ BIOTECHNOLOGY฀
MAKE฀NEW฀EXCITING฀APPLICATIONS฀A฀PART฀OF฀OUR฀EVERY
DAY฀LIFE฀WHETHER฀CONCERNED฀WITH฀FOOD฀OR฀HEALTH
4O฀ IMPLEMENT฀ THE฀ %UROPEAN฀ #OMMISSION´S฀ FOOD฀
SAFETY฀ POLICY฀ OR฀ TO฀ ASSURE฀ THE฀ QUALITY฀ OF฀ TESTING฀
RESULTS฀IN฀THE฀½ELD฀OF฀LIFE฀SCIENCES฀MEANS฀FOR฀THE฀
CONTROL฀ ARE฀ NEEDED฀-ONITORING฀ COMPLIANCE฀ WITH฀
LABELLING฀RULES฀OR฀WITH฀THE฀REGULATORY฀LIMITS฀OF฀CON
TAMINANTS฀OR฀ADDITIVES฀ IN฀ FOOD฀AND฀ FEED฀MUST฀BE฀
DONE฀ON฀A฀RELIABLE฀BASIS
)N฀RESPONSE฀TO฀THOSE฀NEEDS฀THE฀*2#)2--฀PRODUCES฀
NEW฀REFERENCE฀MATERIALS฀DEVELOPS฀VALIDATES฀AND฀
TESTS฀ ANALYTICAL฀ METHODOLOGIES฀ AND฀ EXPLORES฀
THE฀ TESTING฀ REQUIREMENTS฀ SET฀ BY฀ BIOTECHNOLOGY฀
RESEARCH฀ -ANY฀ OF฀ THE฀ METHODS฀ DEVELOPED฀ AND฀
VALIDATED฀IN฀THE฀PROJECTS฀OF฀*2#)2--฀ARE฀LATER฀RE
VIEWED฀BY฀THE฀INTERNATIONAL฀STANDARDISATION฀BODIES฀
AND฀TURNED฀INTO฀STANDARDS฀*2#)2--฀OPERATES฀FOUR฀
#OMMUNITY฀ 2EFERENCE฀ ,ABORATORIES฀ SEE฀ P	฀ AND฀
ALSO฀SUPPORTS฀OTHERS฀THAT฀FORM฀AN฀IMPORTANT฀PART฀OF฀
THE฀RISK฀MANAGEMENT฀IN฀THE฀%UROPEAN฀5NION
3TUDIES฀ON฀SEMICARBAZIDE
3EMICARBAZIDE฀IS฀A฀METABOLITE฀OF฀NITROFURAZONE฀AN฀
ANTIBIOTIC฀THAT฀IS฀BANNED฀FROM฀USE฀WITHIN฀THE฀%5฀)T฀
WAS฀MEASURED฀TO฀DETECT฀ILLEGAL฀USE฀OF฀NITROFURAZONE฀
UNTIL฀IT฀BECAME฀KNOWN฀THAT฀NITROFURAZONE฀IS฀NOT฀THE฀
ONLY฀SOURCE฀OF฀SEMICARBAZIDE฀IN฀PROCESSED฀FOODS฀)T฀
MAY฀ALSO฀BE฀FORMED฀BY฀OTHER฀REACTIONS฀EG฀DURING฀
DISINFECTION฀ BY฀ HYPOCHLORITE฀ TREATMENT฀ OR฀ IT฀ MAY฀
BE฀TRANSFERRED฀FROM฀GASKETS฀USED฀IN฀JARS฀3EMICAR
BAZIDE฀IS฀A฀WEAK฀GENOTOXIC฀AND฀CARCINOGENIC฀AGENT฀
BUT฀ ITS฀ OCCURRENCE฀ IN฀ BABY฀ FOOD฀ IS฀ A฀ CONSIDERABLE฀
CONCERN฀ #ERTAIN฀ GASKET฀MATERIALS฀ HAVE฀ HOWEVER฀
ALREADY฀BEEN฀PHASED฀OUT฀TO฀AVOID฀THIS฀PROBLEM
7HEN฀THE฀PROBLEM฀WAS฀ACUTE฀ THE฀ *2#)2--฀AND฀
ITS฀COLLABORATORS฀DEVELOPED฀SENSITIVE฀METHODS฀TO฀
DETECT฀ SEMICARBAZIDE฀ IN฀ DIFFERENT฀ TYPES฀ OF฀ BABY฀
FOOD฀EGGS฀AND฀EGG฀POWDER฀AT฀LEVELS฀AS฀LOW฀AS฀฀
NGG฀4HESE฀METHODS฀WERE฀VALIDATED฀BY฀INTERLABO
RATORY฀COMPARISONS฀AND฀IN฀฀A฀PRO½CIENCY฀TEST฀
ORGANISED฀BY฀*2#)2--฀SHOWED฀THAT฀%UROPEAN฀LAB
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0REPARING฀CHOCOLATE฀POWDER฀SAMPLES฀FOR฀THE฀ANALYSIS฀OF฀FATS
*2#)2--฀IS฀ALSO฀CARRYING฀OUT฀A฀SURVEY฀ON฀THE฀COR
RECT฀LABELLING฀OF฀FOREIGN฀FATS฀IN฀DARK฀AND฀MILK฀CHOC
OLATE฀SAMPLES฀ACQUIRED฀FROM฀THE฀%UROPEAN฀MARKET฀
USING฀#O#AL฀AND฀#O#AL
4ESTING฀FOOD฀ALLERGENS
4HE฀ PRESENCE฀ OF฀ FOOD฀ INGREDIENTS฀ DERIVED฀ FROM฀
COMMONLY฀ALLERGENIC฀ FOODS฀NEEDS฀ TO฀BE฀DECLARED฀
ON฀ THE฀ PRODUCT฀ LABEL฀ AS฀ REQUESTED฀ BY฀ %UROPEAN฀
LEGISLATION฀$IRECTIVE฀%#฀AS฀AMENDED฀BY฀
$IRECTIVE฀%#	฀4HIS฀IS฀TO฀HELP฀THE฀INCREAS
ING฀NUMBER฀OF฀SENSITISED฀PEOPLE฀TO฀AVOID฀ALLERGIC฀
REACTIONS฀SOME฀OF฀WHICH฀CAN฀BE฀LIFETHREATENING฀
4HE฀WORK฀ON฀FOOD฀ALLERGENS฀THAT฀TAKES฀PLACE฀AT฀THE฀
*2#)2--฀ AIMS฀ TO฀ SUPPORT฀ THE฀ IMPLEMENTATION฀
OF฀ THE฀ LABELLING฀ $IRECTIVES฀ BY฀ PROVIDING฀ SUITABLE฀
METHODS฀OF฀ANALYSIS฀OF฀ALLERGENS฀IN฀FOOD฀PRODUCTS
4O฀ENSURE฀AN฀APPROPRIATE฀ LABELLING฀OF฀ FOOD฀PROD
UCTS฀FOOD฀ALLERGEN฀DETECTION฀METHODOLOGY฀NEEDS฀
TO฀ BE฀ DEVELOPED฀ 4HE฀ *2#)2--฀ CURRENTLY฀ DEVEL
OPS฀PROTEIN฀AND฀$.!฀BASED฀METHODS฀FOR฀ALLERGEN฀
DETECTION฀AND฀STUDIES฀THE฀EFFECT฀OF฀ FOOD฀PROCESS
ING฀LIKE฀HEATING฀OF฀DAIRY฀PRODUCTS฀AND฀ROASTING฀OF฀
PEANUTS฀ON฀THE฀SENSITIVITY฀OF฀THE฀ASSAYS฀COMMONLY฀
USED฀FOR฀ALLERGEN฀DETECTION฀)N฀ADDITION฀TO฀THIS฀VAL
IDATION฀STUDIES฀HAVE฀BEEN฀PERFORMED฀TO฀DETERMINE฀
THE฀PERFORMANCE฀OF฀ALLERGEN฀DETECTION฀METHODS฀)N฀
฀THE฀ROBUSTNESS฀OF฀DIPSTICKS฀DESIGNED฀TO฀DE
TECT฀PEANUT฀TRACES฀IN฀FOOD฀PRODUCTS฀WAS฀ASSESSED฀
IN฀A฀COLLABORATIVE฀TRIAL
4HE฀IMPLEMENTATION฀OF฀THE฀LABELLING฀REQUIREMENTS฀
AS฀SET฀OUT฀IN฀THE฀%UROPEAN฀LEGISLATION฀HAS฀PROMPT
ED฀ THE฀ *2#)2--฀ TO฀ ANALYSE฀ THE฀ LABELS฀ OF฀ MORE฀
THAN฀ ฀ DIFFERENT฀ COOKIES฀ AND฀ CHOCOLATES฀ WITH฀
REGARD฀ TO฀ THE฀DECLARATION฀OF฀ THE฀ALLERGENIC฀ INGRE
DIENTS฀!LL฀THESE฀PRODUCTS฀HAVE฀BEEN฀ANALYSED฀TO฀
DETERMINE฀THEIR฀PEANUT฀AND฀HAZELNUT฀CONTENT฀AL
LOWING฀A฀COMPARISON฀OF฀THE฀ANALYTICAL฀RESULTS฀WITH฀
THE฀INFORMATION฀PROVIDED฀ON฀THE฀FOOD฀LABELS
4HE฀ ALLERGENS฀ PROJECT฀ AT฀ *2#)2--฀ IS฀ ALSO฀ MAKING฀
THIS฀RESEARCH฀KNOWN฀IN฀SCHOOLS฀!฀PROJECT฀CARRIED฀OUT฀
IN฀COOPERATION฀WITH฀THE฀%UROPEAN฀3CHOOL฀IN฀-OL฀"%	฀
GAVE฀THE฀PUPILS฀OF฀THE฀SCHOOL฀AN฀OPPORTUNITY฀TO฀VISIT฀
THE฀LABORATORIES฀OF฀THE฀*2#)2--฀AND฀TO฀GAIN฀HANDS
ON฀EXPERIENCE฀WITH฀ALLERGEN฀DETECTION฀METHODS฀%ARLI
ER฀A฀QUESTIONNAIREBASED฀SURVEY฀HAS฀BEEN฀CARRIED฀OUT฀
WITH฀AND฀!USTRIAN฀SECONDARY฀SCHOOL฀"'"2'฀4ULLN	฀
THE฀%UROPEAN฀3CHOOL฀IN฀-OL฀AND฀THE฀RESEARCH฀INSTI
TUTE฀)&!฀4ULLN฀!4	฀TO฀GAIN฀AN฀INSIGHT฀IN฀THE฀PREVALENCE฀
OF฀FOOD฀ALLERGIES฀IN฀THE฀FAMILIES฀฀FAMILIES฀FROM฀THE฀
%UROPEAN฀3CHOOL฀IN฀-OL฀COMPLETED฀THE฀QUESTIONNAIRE฀
!CCORDING฀TO฀THIS฀STUDY฀ALMOST฀฀HAD฀FOOD฀ALLERGIES฀
AND฀MORE฀THAN฀฀PAY฀ATTENTION฀TO฀FOOD฀LABELS
.EW฀REFERENCE฀MATERIALS฀FOR฀LIFE฀SCIENCES
)N฀ ฀ THE฀ *2#)2--฀ HAS฀ RELEASED฀ FOR฀ DISTRI
BUTION฀ ITS฀ ½RST฀ CERTI½ED฀ REFERENCE฀ MATERIALS฀ FOR฀
GENETIC฀ TESTING฀ 4HESE฀ REFERENCE฀ MATERIALS฀ COM
PLEMENT฀ THE฀ SERIES฀ OF฀ HEALTH฀ RELATED฀ REFERENCE฀
MATERIALS฀THAT฀THE฀*2#)2--฀HAS฀IN฀ITS฀CATALOGUE฀
4HE฀THREE฀CERTI½ED฀REFERENCE฀MATERIALS฀ARE฀MEANT฀
FOR฀THE฀DETECTION฀OF฀THE฀'!฀MUTATION฀IN฀THE฀
HUMAN฀PROTHROMBIN฀&ACTOR฀))	฀GENE฀)2--)&##
฀ )2--)&##฀ AND฀ )2--)&##	฀ AND฀
ARE฀SUITABLE฀FOR฀THE฀QUALITY฀CONTROL฀OF฀POLYMERASE฀
CHAIN฀REACTION฀0#2	฀BASED฀METHODS฀4HE฀)2--
)&##฀ CONTAINS฀ THE฀ WILDTYPE฀ SEQUENCE฀ THE฀
)2--)&##฀ CONTAINS฀ THE฀ '!฀MUTATION฀
AND฀ THE฀ )2--)&##฀CONTAINS฀EQUAL฀AMOUNTS฀
OF฀ )2--)&##฀ AND฀ )2--)&##฀ 4HE฀MA
TERIALS฀WERE฀PROCESSED฀AND฀CERTI½ED฀ACCORDING฀TO฀
)3/฀'UIDES฀฀AND฀฀4HE฀CERTI½CATION฀COVERS฀THE฀
SEQUENCE฀OF฀THE฀฀BP฀HUMAN฀PROTHROMBIN฀GENE฀
FRAGMENT฀INCLUDED฀IN฀A฀PLASMID฀
/THER฀NEW฀RELEASES฀IN฀฀WERE฀TWO฀NEW฀CERTI½ED฀
GENOMIC฀$.!฀REFERENCE฀MATERIALS฀FOR฀THE฀ANALYSIS฀
OF฀FOODBORNE฀PATHOGENS฀4HESE฀REFERENCE฀MATERI
ALS฀ CAN฀BE฀USED฀AS฀POSITIVE฀ CONTROL฀MATERIALS฀ FOR฀
THE฀DETECTION฀OF฀%SCHERICHIA COLI฀/฀AND฀,ISTERIA฀
MONOCYTOGENES฀BY฀DIAGNOSTIC฀0#2฀METHODS฀OR฀FOR฀
HARMONISING฀AND฀VALIDATING฀THOSE฀METHODS฀*2#)2--฀
HAS฀ALSO฀EXTENDED฀ITS฀RANGE฀OF฀CLINICAL฀REFERENCE฀MATE
RIALS฀BY฀A฀NEW฀HORMONE฀MATERIAL฀"#22฀CONTAIN
ING฀APPROXIMATELY฀฀G,฀LYOPHILISED฀ENDOGENOUS฀
PROGESTERONE฀IN฀HUMAN฀SERUM฀HAS฀BEEN฀CERTI½ED฀
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$.!฀SEQUENCING฀FOR฀ANALYSIS฀OF฀PATHOGENS
-"-	฀FROM฀MAMMALS฀IN฀COMPOUND฀FEED฀FOR฀RUMI
NANTS฀WHICH฀WAS฀EXTENDED฀IN฀฀TO฀COVER฀FEED฀
FOR฀ALMOST฀ALL฀FARMED฀ANIMALS
3TILL฀ TODAY฀ MONITORING฀ OF฀ FEED฀ THAT฀ WOULD฀ ALLOW฀
LIFTING฀THE฀EXTENDED฀BAN฀IS฀HAMPERED฀BY฀THE฀LACK฀
OF฀APPROPRIATE฀ANIMAL฀SPECI½C฀TESTS฀IE฀SELECTIVE฀
METHODS฀FOR฀DETECTING฀MAMMALIAN฀PROTEINS฀IN฀THE฀
PRESENCE฀OF฀PROTEINS฀FROM฀OTHER฀ANIMALS฀4HE฀ONLY฀
OF½CIAL฀ METHOD฀ IN฀ THE฀ %5฀ IS฀ MICROSCOPY฀ WHICH฀
DOES฀NOT฀YIELD฀PRECISE฀INFORMATION฀ABOUT฀THE฀ORIGIN฀
OF฀THE฀DETECTED฀BONES฀/THER฀METHODS฀ARE฀APPLIED฀
TO฀THE฀ANALYSIS฀OF฀FEED฀SAMPLES฀FOR฀THE฀PRESENCE฀OF฀
BANNED฀PROCESSED฀ANIMAL฀PROTEINS฀SUCH฀AS฀METH
ODS฀BASED฀ON฀POLYMERASE฀CHAIN฀REACTION฀0#2	฀IM
MUNOASSAY฀AND฀NEAR฀INFRARED฀MICROSCOPY฀.)2-	฀
4O฀ EVALUATE฀ THE฀ PERFORMANCE฀ CHARACTERISTICS฀ OF฀
THREE฀ SELECTED฀ REALTIME฀ POLYMERASE฀ CHAIN฀ REAC
TION฀0#2	฀METHODS฀THE฀*2#)2--฀HAS฀CONDUCTED฀
A฀PREVALIDATION฀STUDY฀FOR฀THE฀DETECTION฀OF฀ANIMAL฀
$.!฀IN฀FEED฀USING฀0#2฀!N฀IMPORTANT฀OUTCOME฀OF฀
THIS฀STUDY฀IS฀THAT฀SENSITIVITY฀AND฀SPECI½CITY฀OF฀THE฀
METHODS฀HAVE฀BEEN฀SIGNI½CANTLY฀IMPROVED฀MAKING฀
0#2฀A฀PROMISING฀TECHNIQUE฀FOR฀THE฀IDENTI½CATION฀OF฀
ANIMAL฀SPECIES฀IN฀FEED
FOR฀ ITS฀ PROGESTERONE฀ CONCENTRATION฀ )T฀ IS฀ SUITABLE฀
FOR฀ IN฀ VITRO฀ DIAGNOSTICS฀MANUFACTURERS฀ AND฀ REFER
ENCE฀ LABORATORIES฀ TO฀ CALIBRATE฀QUANTITATIVE฀MEAS
UREMENT฀PROCEDURES
43%฀TESTING
4ESTING฀FOR฀BOVINE฀SPONGIFORM฀ENCEPHALOPATHY฀"3%	฀
IE฀THE฀MAD฀COW฀DISEASE฀IS฀COMPULSORY฀IN฀THE฀%5฀
FOR฀ALL฀CATTLE฀OLDER฀THAN฀฀MONTHS฀AND฀FOR฀CATTLE฀OF฀
CERTAIN฀RISK฀GROUPS฀-ORE฀THAN฀฀MILLION฀RAPID฀"3%฀
TESTS฀ARE฀CARRIED฀OUT฀ANNUALLY฀IN฀HUNDREDS฀OF฀LABO
RATORIES฀IN฀THE฀%UROPEAN฀5NION฀)N฀THE฀%5฀THE฀PER
FORMANCE฀OF฀THESE฀TESTS฀IS฀EVALUATED฀BY฀*2#)2--฀
4HE฀EVALUATION฀OF฀฀DIFFERENT฀RAPID฀"3%฀TESTS฀BY฀
*2#)2--฀IN฀THE฀PAST฀HAS฀LED฀TO฀A฀TOTAL฀OF฀฀TESTS฀
APPROVED฀ UNDER฀ 2EGULATION฀ %#	฀ .O฀ ฀
!LSO฀RAPID฀TESTS฀FOR฀THE฀DIAGNOSIS฀OF฀SCRAPIE฀HAVE฀
RECEIVED฀APPROVAL฀!PPROVING฀MORE฀TESTS฀HAS฀A฀DI
RECT฀EFFECT฀ON฀THE฀CONSUMER฀CON½DENCE฀AND฀OPENS฀
COMPETITION฀IN฀THE฀43%฀DIAGNOSTICS฀MARKET฀!฀CON
SIDERABLE฀DROP฀IN฀COSTS฀HAS฀ALREADY฀BEEN฀OBSERVED฀
IN฀SEVERAL฀-EMBER฀3TATES
)N฀ ฀ *2#)2--฀ HAS฀ EVALUATED฀ A฀ LIVE฀ ANIMAL฀
"3%฀TEST฀4HIS฀IS฀THE฀½RST฀TIME฀SUCH฀AN฀EVALUATION฀
HAS฀ BEEN฀ MADE฀ 4HE฀ TEST฀ WAS฀ SELECTED฀ TO฀ ENTER฀
*2#)2--´S฀ EVALUATION฀ PROGRAMME฀ IN฀ THE฀ FRAME฀
OF฀A฀ CALL฀ FOR฀ THE฀EXPRESSION฀OF฀ INTEREST฀PUBLISHED฀
BY฀(EALTH฀ AND฀ #ONSUMER฀ 0ROTECTION฀$'฀ IN฀ ฀
4HE฀TEST฀OF฀THE฀COMPANY฀$IA3PEC฀$%	฀IS฀BASED฀ON฀
A฀ SOPHISTICATED฀ METHOD฀ USING฀ &OURIER฀ TRANSFORM฀
INFRARED฀ SPECTROSCOPY฀ AND฀ APPLIES฀ CHEMOMETRIC฀
METHODS฀ FOR฀ DATA฀ ANALYSIS฀ "LOOD฀ SERUM฀ OF฀ THE฀
ANIMAL฀ IS฀ANALYSED฀AND฀THE฀SPECTRUM฀OBTAINED฀ IS฀
COMPARED฀TO฀SPECI½C฀REFERENCE฀FEATURES฀OF฀SERUM฀
OF฀ "3%฀ INFECTED฀ OR฀ "3%฀ FREE฀ ANIMALS฀ 4HE฀ REPORT฀
FROM฀ *2#)2--฀ CONCLUDES฀ THAT฀ THE฀ TEST฀ DEMON
STRATED฀A฀GOOD฀BUT฀NOT฀SUF½CIENT฀PERFORMANCE฀TO฀
BE฀ RECOMMENDED฀ FOR฀ APPROVAL฀ BY฀ THE฀ %UROPEAN฀
#OMMISSION฀4HIS฀STATEMENT฀WAS฀AGREED฀ON฀BY฀THE฀
%UROPEAN฀&OOD฀3AFETY฀!UTHORITY´S฀WORKING฀GROUP฀
ON฀43%฀TESTING฀IN฀THEIR฀½NAL฀REPORT฀
-EAT฀AND฀BONE฀MEAL฀STUDIES
4O฀ PREVENT฀ BOVINE฀ SPONGIFORM฀ ENCEPHALOPATHY฀
"3%	฀ FROM฀SPREADING฀ THE฀%UROPEAN฀#OMMISSION฀
HAS฀TAKEN฀SEVERAL฀MEASURES฀4HE฀MOST฀ IMPORTANT฀
ONES฀ ARE฀ THE฀ REMOVING฀ OF฀ SPECI½ED฀ RISK฀MATERIAL฀
FROM฀ THE฀ FOOD฀ CHAIN฀ APPLYING฀ APPROPRIATE฀ REN
DERING฀ CONDITIONS฀ FOR฀ THE฀ PRODUCTION฀ OF฀ ANIMAL฀
BYPRODUCTS฀AND฀ THE฀BAN฀OF฀MEAT฀AND฀BONE฀MEAL฀
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&EED฀ANALYSIS฀WITH฀MICROSCOPE
!฀MARKER฀FOR฀ANIMAL฀BYPRODUCTS
2EGULATION฀%#	฀.O฀฀LAYS฀DOWN฀RULES฀TO฀
ENABLE฀SAFE฀USE฀OF฀ANIMAL฀BYPRODUCTS฀THAT฀ARE฀½T฀
BUT฀NOT฀INTENDED฀FOR฀HUMAN฀CONSUMPTION฀)T฀SORTS฀
ANIMAL฀BYPRODUCTS฀ INTO฀ THREE฀CATEGORIES฀ACCORD
ING฀TO฀ASSOCIATED฀RISK฀AND฀REQUIRES฀THAT฀MATERIALS฀
OF฀DIFFERENT฀CATEGORIES฀ARE฀KEPT฀SEPARATED฀DURING฀
COLLECTION฀HANDLING฀AND฀TRANSPORTATION฀!LSO฀PROD
UCTS฀DERIVED฀FROM฀CATEGORY฀฀AND฀CATEGORY฀฀NEED฀
TO฀BE฀PERMANENTLY฀MARKED฀BECAUSE฀THEY฀MUST฀NOT฀
ENTER฀ THE฀ FEED฀ AND฀ FOOD฀ CHAIN฀ 4HE฀ IDEAL฀MARKER฀
WOULD฀ BE฀ VISIBLE฀ AND฀ DETECTABLE฀ BY฀ ITS฀ OLFACTORY฀
PROPERTIES฀NONTOXIC฀SAFE฀FOR฀HANDLERS฀COMMER
CIALLY฀ AVAILABLE฀ INEXPENSIVE฀ STABLE฀ RECOVERABLE฀
AND฀EASY฀TO฀ANALYSE฀)T฀WOULD฀ENSURE฀IDENTI½CATION฀
AND฀TRACEABILITY฀OF฀PRODUCTS฀TO฀BE฀DISPOSED฀OF฀AND฀
ELIMINATE฀RISK฀OF฀FRAUD฀
4HE฀$IRECTORATE'ENERAL฀FOR฀(EALTH฀AND฀#ONSUMER฀
0ROTECTION฀ HAS฀ ASKED฀ *2#)2--฀ TO฀ EVALUATE฀ THE฀
CHARACTERISTICS฀OF฀SUBSTANCES฀THAT฀MAY฀BE฀SUITABLE฀
FOR฀ THIS฀PURPOSE฀4HE฀ *2#)2--฀PROPOSED฀ TO฀USE฀
GLYCEROLTRIHEPTONATE฀'4(	฀AS฀A฀CHEMICAL฀MARKER฀
)T฀MEETS฀ THE฀REQUIREMENTS฀OF฀ THE฀ LEGISLATION฀AND฀
IN฀ADDITION฀COULD฀BE฀USED฀ IN฀ THE฀ANIMAL฀BYPROD
UCT฀INDUSTRY฀AS฀IT฀WITHSTANDS฀EXTREME฀STERILISATION฀
CONDITIONS฀!N฀IMPLEMENTATION฀STUDY฀AT฀TEN฀%URO
PEAN฀RENDERING฀PLANTS฀HAS฀DEMONSTRATED฀THAT฀'4(฀
ADDED฀IN฀RENDERING฀PLANTS฀IS฀A฀SUITABLE฀MARKER฀FOR฀
ANIMAL฀BYPRODUCTS฀FROM฀CATEGORY฀฀AND฀฀)N฀THE฀
FRAME฀OF฀THAT฀IMPLEMENTATION฀STUDY฀THE฀*2#)2--฀
HAS฀DEVELOPED฀A฀METHOD฀FOR฀THE฀DETECTION฀OF฀'4(฀
IN฀MEAT฀AND฀BONE฀MEAL฀ -"-	฀AND฀RENDERED฀ FAT฀
4HE฀ METHOD฀ IS฀ BASED฀ ON฀ GAS฀ CHROMATOGRAPHY฀
COUPLED฀ TO฀MASS฀ SPECTROMETRY฀ '#-3	฀ AND฀WAS฀
VALIDATED฀IN฀A฀SINGLELABORATORY฀STUDY฀)T฀WAS฀ALSO฀
USED฀ TO฀ ANALYSE฀ THE฀ SAMPLES฀ COLLECTED฀ FROM฀ THE฀
RENDERING฀PLANTS
/RGANIC฀FOOD
!UTHENTICITY฀OF฀ ORGANIC฀ FOOD฀ IS฀ ONE฀OF฀ THE฀ ISSUES฀
WHERE฀THE฀CONSUMER´S฀TRUST฀IS฀PUT฀ON฀TRIAL฀#URRENT
LY฀THE฀ONLY฀POSSIBILITY฀TO฀CHECK฀WHETHER฀A฀FARMER´S฀
PRODUCTION฀SYSTEM฀COMPLIES฀WITH฀ORGANIC฀FARMING฀
IS฀TO฀฀HAVE฀ONSITE฀INSPECTIONS฀AND฀AUDIT฀TRAILS฀COV
ERING฀ ALL฀ STAGES฀ IN฀ THE฀PRODUCTION฀PROCESS฀(OW
EVER฀ THE฀ VERI½CATION฀ OF฀ THE฀ AUTHENTICITY฀ OF฀ END฀
PRODUCTS฀AT฀THE฀POINT฀OF฀SALE฀WHOLE฀SALE฀DISTRIBU
TOR฀SUPERMARKET	฀IS฀DIF½CULT฀DUE฀TO฀LACK฀OF฀ANALYTI
CAL฀METHODOLOGIES฀GIVING฀CONCLUSIVE฀ANSWERS฀3O฀
FAR฀NO฀SINGLE฀TESTING฀METHOD฀FOR฀AUTHENTICATION฀OF฀
ORGANIC฀FOOD฀OR฀FOR฀DISTINCTION฀FROM฀CONVENTIONALLY฀
PRODUCED฀FOOD฀HAS฀BEEN฀PROVEN฀SUITABLE฀AND฀VALI
DATED
4HE฀*2#)2--฀IS฀INVESTIGATING฀THE฀COMBINED฀USE฀OF฀
SEVERAL฀PHYSICOCHEMICAL฀AND฀BIOLOGICAL฀METHODS฀
TO฀DISCRIMINATE฀THE฀ORGANICALLY฀GROWN฀FROM฀THE฀CON
VENTIONALLY฀GROWN฀CROPS฀#ONTROLLED฀EXPERIMENTAL฀
½ELD฀TESTS฀HAVE฀BEEN฀DESIGNED฀WITH฀A฀"ELGIAN฀OR
GANIC฀ FARMERS฀ ASSOCIATION฀ AND฀ CERTI½ED฀ FARMERS฀
#ROP฀SAMPLES฀WINTER฀WHEAT฀HORSE฀BEANS฀POTATO฀
AND฀ CARROTS	฀ PRODUCED฀ UNDER฀ THE฀ SAME฀ CLIMATIC฀
AND฀ PEDOLOGICAL฀ CONDITIONS฀ BUT฀ UNDER฀ DIFFERENT฀
PRODUCTION฀SYSTEMS฀IE฀ORGANIC฀VS฀CONVENTIONAL฀
HAVE฀BEEN฀COLLECTED฀FROM฀THE฀฀฀AND฀฀
HARVESTS฀!LONG฀WITH฀THE฀CROPS฀SOIL฀SAMPLES฀WERE฀
TAKEN฀FROM฀THE฀½ELDS฀AND฀THEIR฀PHYSICAL฀CHEMICAL฀
AND฀BIOLOGICAL฀PARAMETERS฀WERE฀ANALYSED
!BOUT฀฀DIFFERENT฀METHODS฀HAVE฀BEEN฀APPLIED฀TO฀
ANALYSE฀DRY฀MATTER฀TOTAL฀NITROGEN฀PROTEINS฀GENE฀
EXPRESSION฀TRACE฀ELEMENTS฀RADIONUCLIDES฀STABLE฀
ISOTOPES฀OF฀ LIGHT฀ ELEMENTS฀PHENOLIC฀ ACIDS฀ PLANT฀
METABOLITES	฀ ANTIOXIDANT฀ AND฀ ANTIMUTAGENIC฀
ACTIVITIES฀ )N฀ ฀ TWODIMENSIONAL฀ DIFFERENCE฀
GEL฀ELECTROPHORESIS฀ $฀$)'%	฀WAS฀ADDED฀ TO฀ THE฀
SUITE฀OF฀METHODS฀4HIS฀APPROACH฀ENABLES฀ACCURATE฀
ANALYSIS฀OF฀DIFFERENCES฀IN฀ABUNDANCE฀OF฀INDIVIDUAL฀
PROTEINS฀ BETWEEN฀ORGANICALLY฀ AND฀ CONVENTIONALLY฀
GROWN฀ SAMPLES฀ 3TATISTICAL฀ DATA฀ EVALUATION฀ TECH
NIQUES฀HAVE฀BEEN฀APPLIED฀TO฀½ND฀SUITABLE฀VARIABLE฀
COMBINATIONS฀ FOR฀ DISTINGUISHING฀ BETWEEN฀ THE฀ OR
GANICALLY฀ AND฀ CONVENTIONALLY฀ GROWN฀ CROPS฀ 3OME฀
SAMPLES฀WILL฀BE฀ANALYSED฀TO฀EVALUATE฀THE฀ROBUST
NESS฀OF฀THE฀SELECTED฀ANALYTICAL฀METHODS฀WITHIN฀THE฀
NETWORK฀OF฀EXPERTS฀ESTABLISHED฀BY฀*2#)2--
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0ROTECTING฀THE฀%UROPEAN฀ENVIRONMENT
4HE฀IMPLEMENTATION฀OF฀LEGISLATION฀ON฀ENVIRONMEN
TAL฀PROTECTION฀IS฀CLOSELY฀LINKED฀WITH฀MEASUREMENT฀
RESULTS฀4HE฀MONITORING฀DATA฀ARE฀THE฀BASIS฀FOR฀DECI
SIONS฀ THAT฀CAN฀HAVE฀SIGNI½CANT฀CONSEQUENCES฀ FOR฀
THE฀ENVIRONMENT฀OR฀THE฀INDUSTRY฀4HEREFORE฀THOSE฀
RESULTS฀NEED฀TO฀BE฀RELIABLE฀AND฀COMPARABLE
4HE฀*2#)2--´S฀WORK฀IS฀IN฀PARTICULAR฀RELATED฀TO฀THE฀
IMPLEMENTATION฀OF฀THE฀7ATER฀&RAMEWORK฀$IRECTIVE฀
%#	฀ $RINKING฀ 7ATER฀ $IRECTIVE฀ 
%#	฀ 2O(3฀$IRECTIVE฀ %#	฀.ITRATE฀$IREC
TIVE฀%%#	฀!IR฀1UALITY฀$IRECTIVE฀%#฀
AND฀%#	฀THE฀4HEMATIC฀3TRATEGY฀FOR฀3OIL฀
0ROTECTION฀ #/-	฀½NAL	฀ AND฀!RTICLES฀฀
AND฀฀OF฀THE฀%URATOM฀4REATY฀4HE฀*2#)2--฀PRO
VIDES฀TESTING฀LABORATORIES฀WITH฀REFERENCE฀MATERIALS฀
AND฀PRO½CIENCY฀TESTING฀SCHEMES฀AND฀DEVELOPS฀AND฀
VALIDATES฀METHODS฀OF฀ANALYSIS
)NVESTIGATING฀HOW฀ISOTOPIC฀TECHNIQUES฀CAN฀BE฀USED฀
FOR฀IDENTIFYING฀SOURCES฀OF฀POLLUTION฀HAS฀BEEN฀A฀RE
SEARCH฀TOPIC฀AT฀*2#)2--฀FOR฀THE฀LAST฀THREE฀YEARS฀
)T฀IS฀COMMONLY฀KNOWN฀THAT฀PROCESSES฀OCCURRING฀IN฀
NATURE฀ EG฀ EVAPORATION฀ CONDENSATION฀ OR฀ OXIDA
TION฀ AFFECT฀ THE฀ RELATIVE฀ ABUNDANCES฀ OF฀ ISOTOPES฀
4HIS฀ ISOTOPIC฀ INFORMATION฀ COULD฀ BE฀ USED฀ TO฀ IDEN
TIFY฀AND฀QUANTIFY฀POLLUTION฀SOURCES฀AND฀TO฀ASSESS฀
THE฀ EFFECTIVENESS฀ OF฀ ENVIRONMENTAL฀ MANAGEMENT฀
PLANS฀4HE฀ *2#)2--฀STUDIES฀ THE฀ANALYSIS฀OF฀ ISO
TOPES฀IN฀NITRATES฀BENZENE฀TOLUENE฀ETHYLBENZENE฀
AND฀ XYLENE฀ 0!(S฀ #/฀ AND฀ ./฀ )TS฀ INTENTION฀ IS฀
TO฀MAKE฀THESE฀RESEARCH฀ TOOLS฀MORE฀ACCESSIBLE฀ TO฀
THOSE฀THAT฀IMPLEMENT฀AND฀MONITOR฀THE฀IMPLEMEN
TATION฀OF฀DIRECTIVES
)SOTOPE฀ TECHNIQUES฀ CAN฀ALSO฀BE฀APPLIED฀ TO฀ STUDY฀
KINETIC฀EFFECTS฀IN฀FUEL฀CELLS฀)N฀฀THE฀*2#)2--฀
AND฀THE฀*2#฀)NSTITUTE฀FOR฀%NERGY฀)%	฀HAVE฀APPLIED฀
##฀ ANALYSIS฀ IN฀ DEMONSTRATING฀ THE฀ BEHAVIOUR฀
OF฀FUEL฀CELL฀ANODES฀IN฀PROTON฀EXCHANGE฀MEMBRANE฀
0%-	฀CELLS
4RACING฀SOURCES฀OF฀NITRATE฀POLLUTION
.ITRATE฀ ISOTOPE฀ ANALYSIS฀ A.฀ AND฀ A/฀ VALUES	฀
ENABLES฀TO฀DISCRIMINATE฀MINERAL฀FERTILIZERS฀ORGANIC฀
NITROGEN฀FROM฀SOIL฀AND฀DOMESTIC฀WASTEWATER฀OR฀AN
IMAL฀MANURE฀AS฀POTENTIAL฀NITRATE฀SOURCES฀)N฀฀
THE฀ ISOTOPE฀ TECHNIQUES฀ DEVELOPED฀ AT฀ *2#)2--฀
HAVE฀BEEN฀PUT฀IN฀USE
.ITRATE฀CONCENTRATION฀IN฀SURFACE฀WATERS฀HAS฀TO฀BE฀
MONITORED฀ BY฀ THE฀ -EMBER฀ 3TATES฀ AND฀ REPORTED฀
TO฀THE฀%UROPEAN฀#OMMISSION฀EVERY฀FOUR฀YEARS฀ )N฀
&LANDERS฀"%	฀FOR฀INSTANCE฀A฀NETWORK฀OF฀฀SUR
FACE฀WATER฀SAMPLING฀POINTS฀HAS฀BEEN฀ESTABLISHED฀
AND฀SAMPLING฀IS฀CARRIED฀OUT฀REGULARLY฀$ESPITE฀THE฀
MEASURES฀TAKEN฀TO฀REDUCE฀THE฀NITRATE฀PRESSURE฀FROM฀
AGRICULTURE฀ THE฀ MONITORING฀ RESULTS฀ HAVE฀ SHOWN฀
TRENDS฀ EVOLVING฀ IN฀ THE฀ OPPOSITE฀ DIRECTION฀ 3INCE฀
THE฀KNOWLEDGE฀OF฀NITRATE฀CONCENTRATIONS฀DOES฀NOT฀
ALLOW฀TO฀ IDENTIFY฀THE฀SOURCES฀ ISOTOPE฀TECHNIQUES฀
WERE฀APPLIED฀TO฀½ND฀SOME฀OF฀THE฀ANSWERS
4O฀IDENTIFY฀THE฀SOURCE฀OF฀NITRATE฀THE฀*2#)2--฀MEAS
URED฀SAMPLES฀COLLECTED฀BY฀THE฀&LEMISH฀%NVIRONMENT฀
!GENCY฀ 6--	฀ FROM฀ SIX฀ SAMPLING฀ LOCATIONS฀ IN฀ THE฀
NORTHERN฀ REGION฀ OF฀ &LANDERS฀ "%	฀ 4HE฀ AIM฀ WAS฀ TO฀
INVESTIGATE฀ WHETHER฀ OTHER฀ POTENTIAL฀ SOURCES฀ THAN฀
MANURE฀ EG฀ GREENHOUSE฀ OR฀ DOMESTIC฀ WASTEWATER฀
DISCHARGES฀ MINERAL฀ FERTILIZERS฀ OR฀ NITROGEN฀ IN฀ SOIL฀
SIGNI½CANTLY฀CONTRIBUTE฀TO฀THE฀OBSERVED฀NITRATE฀POL
LUTION฀ #OMBINED฀A.฀ AND฀A/฀ ANALYSIS฀ OF฀ NITRATE฀
IN฀WATER฀ SAMPLES฀ CON½RMED฀ THAT฀ IN฀ FOUR฀ OF฀ THE฀ SIX฀
SAMPLING฀ POINTS฀ NITRATE฀ POLLUTION฀ COULD฀ BE฀ ALMOST฀
COMPLETELY฀ATTRIBUTED฀TO฀ANIMAL฀MANURE฀APPLICATION฀
)N฀ TWO฀ OF฀ THESE฀ POINTS฀ THE฀ ISOTOPE฀ DATA฀ INDICATED฀
A฀ SIGNI½CANT฀ CONTRIBUTION฀ OF฀ MINERAL฀ FERTILIZERS฀ OR฀
GREENHOUSE฀ DISCHARGES฀ 	฀ AT฀ SEVERAL฀ SAM
PLING฀DATES฀ )N฀ TWO฀OF฀ THE฀SIX฀POINTS฀A.฀AND฀A/฀
DATA฀INDICATE฀THAT฀BOTH฀ANIMAL฀MANURE฀AND฀DOMESTIC฀
WASTEWATER฀CONTRIBUTED฀TO฀THE฀OBSERVED฀NITRATE฀POL
LUTION฀!DDITIONAL฀ANALYSIS฀OF฀BORON฀ISOTOPES฀WOULD฀
ENABLE฀ TO฀DISCRIMINATE฀BETWEEN฀ THOSE฀ TWO฀SOURCES฀
SO฀THE฀STUDY฀CONTINUES฀BY฀CARRYING฀OUT฀A"฀ANALYSIS
!NALYSIS฀OF฀TRACE฀ELEMENTS฀IN฀ENVIRONMENTAL฀SAMPLES฀AT฀*2#)2--
!NALYTICAL฀ QUALITY฀ CONTROL฀ FOR฀ THE฀ 7ATER฀ &RAME
WORK฀$IRECTIVE
4HE฀7ATER฀&RAMEWORK฀$IRECTIVE฀%#฀SETS฀
OUT฀A฀ LONGTERM฀PERSPECTIVE฀ FOR฀ THE฀MANAGEMENT฀
AND฀PROTECTION฀OF฀WATERS฀)T฀REQUIRES฀THAT฀ALL฀INLAND฀
AND฀COASTAL฀WATERS฀WITHIN฀DE½NED฀RIVER฀BASIN฀DIS
TRICTS฀MUST฀ REACH฀GOOD฀STATUS฀BY฀฀4O฀ IMPLE
MENT฀THE฀7ATER฀&RAMEWORK฀$IRECTIVE฀THE฀-EMBER฀
3TATES฀ NEED฀ TO฀ DESIGN฀ MONITORING฀ PROGRAMMES฀
4HE฀ EFFECTIVENESS฀ OF฀ THE฀ IMPLEMENTATION฀ WILL฀
GREATLY฀ DEPEND฀ON฀ THE฀ ABILITY฀ OF฀-EMBER฀3TATES´฀
LABORATORIES฀ TO฀MEASURE฀CHEMICAL฀BIOLOGICAL฀AND฀
ECOLOGICAL฀CHANGES฀OF฀THE฀QUALITY฀OF฀THE฀WATERS
!S฀THESE฀MONITORING฀DATA฀ARE฀THE฀BASIS฀FOR฀REGULA
TORY฀DECISIONS฀AND฀MEASURES฀REQUIRED฀TO฀ACHIEVE฀
THE฀ ENVIRONMENTAL฀ OBJECTIVES฀ OF฀ THE฀ $IRECTIVE฀
ANALYTICAL฀QUALITY฀ASSURANCE฀AND฀CONTROL฀MEASURES฀
HAVE฀TO฀BE฀ESTABLISHED฀ACROSS฀ALL฀%5฀LABORATORIES฀
INVOLVED฀ IN฀ MONITORING฀ 4HE฀ %UROPEAN฀ PROJECT฀
%!1#7)3%฀%UROPEAN฀!NALYTICAL฀1UALITY฀#ONTROL฀IN฀
SUPPORT฀OF฀THE฀7ATER฀&RAMEWORK฀$IRECTIVE฀VIA฀THE฀
7ATER฀ )NFORMATION฀3YSTEM฀FOR฀%UROPE	฀ADDRESSES฀
THESE฀ ISSUES฀ )TS฀AIM฀ IS฀ TO฀DEVELOP฀A฀SUSTAINABLE฀
SYSTEM฀ TO฀ ENSURE฀ COMPARABILITY฀ OF฀ DATA฀ FOR฀ THE฀
NEEDS฀OF฀THE฀$IRECTIVE
4HE฀PROJECT฀IN฀WHICH฀THE฀*2#)2--฀ACTS฀AS฀SCIENTIF
IC฀COORDINATOR฀½RST฀ASSESSES฀THE฀CURRENT฀STATUS฀OF฀
QUALITY฀ASSURANCE฀AND฀CONTROL฀TOOLS฀LIKE฀PRO½CIEN
CY฀TESTING฀REFERENCE฀MATERIALS฀VALIDATED฀OR฀STAND
ARDISED฀METHODS฀AND฀TRAINING฀AND฀RESEARCH฀IN฀THE฀
½ELD฀OF฀WATER฀MONITORING฀"ASED฀ON฀ THAT฀ ASSESS
MENT฀ A฀ ±BLUEPRINT²฀ IS฀ DEVELOPED฀ 3UCH฀ A฀ SYSTEM฀
SHOULD฀PROVIDE฀CON½DENCE฀IN฀THE฀WHOLE฀ANALYTICAL฀
PROCESS฀FROM฀SAMPLING฀TO฀REPORTING฀FOR฀CHEMICAL฀
AND฀BIOLOGICAL฀PARAMETERS฀FROM฀MONITORING฀AT฀RIVER฀
BASIN฀SCALE฀AS฀WELL฀AS฀AT฀%UROPEAN฀SCALE฀4HE฀SYS
TEM฀ SHOULD฀MAKE฀ USE฀ OF฀ EXISTING฀ STRUCTURES฀ AND฀
BEST฀PRACTICE
.EW฀REFERENCE฀MATERIALS
4HREE฀ NEW฀ CERTI½ED฀ REFERENCE฀ MATERIALS฀ FOR฀ THE฀
ANALYSIS฀OF฀SEDIMENTS฀WERE฀RELEASED฀FOR฀DISTRIBU
TION฀IN฀฀"#22฀"#22฀AND฀"#22฀
REPLACE฀ THE฀ EXHAUSTED฀ BATCHES฀ OF฀ AN฀ ESTUARINE฀
SEDIMENT฀ A฀ LAKE฀ SEDIMENT฀ AND฀ A฀ CHANNEL฀ SEDI
MENT฀ 4HESE฀ MATERIALS฀ ARE฀ DESIGNED฀ FOR฀ ASSESS
ING฀METHOD฀PERFORMANCE฀AND฀FOR฀QUALITY฀CONTROL฀OF฀
SEDIMENT฀MEASUREMENT฀RESULTS฀4HEY฀ARE฀CERTI½ED฀
FOR฀THEIR฀CONTENT฀OF฀!S฀#D฀#O฀#R฀#U฀(G฀.I฀AND฀:N฀
4HE฀CONTENTS฀OF฀&E฀-N฀3C฀4H฀4L฀5฀AND฀6฀IN฀"#2
฀HAVE฀ALSO฀BEEN฀CERTI½ED฀)NDICATIVE฀VALUES฀FOR฀
3E฀ AND฀ 3N฀ ARE฀ AVAILABLE฀ FOR฀ ALL฀ THREE฀ MATERIALS฀
4HEY฀HELP฀MONITORING฀LABORATORIES฀IN฀THE฀-EMBER฀
3TATES฀IN฀OBTAINING฀RELIABLE฀AND฀COMPARABLE฀DATA฀
FOR฀SEDIMENT฀MONITORING฀IN฀THE฀FRAME฀OF฀THE฀7ATER฀
&RAMEWORK฀$IRECTIVE฀%#
4HE฀ !IR฀ 1UALITY฀ &RAMEWORK฀ $IRECTIVE฀ %#฀
AND฀ ITS฀½RST฀ %#	฀AND฀FOURTH฀
%#	฀$AUGHTER฀$IRECTIVES฀REQUIRE฀THE฀MONITORING฀OF฀
!S฀#D฀.I฀0B฀AND฀SOME฀POLYCYCLIC฀AROMATIC฀HYDRO
CARBONS฀ 0!(S	฀ IN฀ PARTICULATE฀MATTER฀ OF฀ AN฀ AERO
DYNAMIC฀ DIAMETER฀ OF฀ LESS฀ THAN฀ ฀ M฀ SOCALLED฀
0-	฀!T฀PRESENT฀NO฀SUITABLE฀ REFERENCE฀MATERIAL฀
CERTI½ED฀EXISTS฀FOR฀THOSE฀ELEMENTS฀ANDOR฀0!(S฀IN฀
0-฀ THAT฀WOULD฀ SUPPORT฀ THE฀MONITORING฀ LABORA
TORIES฀IN฀THEIR฀ANALYTICAL฀QUALITY฀CONTROL฀.OW฀*2#
)2--฀IS฀TESTING฀THE฀SUITABILITY฀OF฀DIFFERENT฀SOURCES฀
OF฀AIR฀PARTICULATE฀MATTER฀AS฀A฀0-฀REFERENCE฀MATE
RIAL฀!LSO฀THE฀PROCESSING฀TECHNOLOGIES฀TO฀OBTAIN฀A฀
SUF½CIENTLY฀SMALL฀PARTICLE฀SIZE฀AND฀GOOD฀HOMOGE
NEITY฀OF฀THE฀MATERIAL฀ARE฀INVESTIGATED
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4HE฀*2#)2--฀OFFERS฀A฀WIDE฀RANGE฀OF฀CERTI¼ED฀REFERENCE฀MATE
RIALS฀FOR฀THE฀ANALYSIS฀OF฀ENVIRONMENTAL฀SAMPLES
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.UCLEAR฀SAFETY฀AND฀SECURITY
-ANY฀ISSUES฀RELATED฀TO฀NUCLEAR฀SAFETY฀AND฀SECURITY฀
REQUIRE฀ ACCURATE฀ CALCULATIONS฀ USING฀ NUCLEAR฀ AND฀
ISOTOPIC฀DATA฀)SOTOPE฀ANALYSIS฀ABSOLUTE฀MEASURE
MENTS฀OF฀RADIATION฀IE฀RADIONUCLIDE฀METROLOGY฀AND฀
MEASUREMENTS฀OF฀NEUTRON฀ INDUCED฀ REACTIONS฀AND฀
CROSSSECTION฀ STANDARDS฀HAVE฀BEEN฀ KEY฀ ACTIVITIES฀
OF฀THE฀*2#)2--฀SINCE฀IT฀STARTED฀OPERATION฀IN฀฀
&OR฀INSTANCE฀THE฀*2#)2--฀PERFORMS฀3)TRACEABLE฀
EXTREMELY฀ ACCURATE฀ RADIOACTIVITY฀ MEASUREMENTS฀
SUPPORTING฀ THE฀ %UROPEAN฀ AND฀ INTERNATIONAL฀ ME
TROLOGY฀ ORGANISATIONS฀ 4HE฀ *2#)2--฀ PROVIDES฀
CERTI½ED฀ISOTOPIC฀REFERENCE฀MATERIALS฀FOR฀ENVIRON
MENTAL฀ ANALYSIS฀ AND฀ SOCALLED฀ SPIKES฀ FOR฀ CALIBRA
TION฀OF฀NUCLEAR฀DETECTION฀TECHNIQUES฀IN฀SUPPORT฀OF฀
THE฀%URATOM฀SAFEGUARDS฀&ROM฀THE฀ONSET฀THE฀*2#
)2--฀HAS฀ BEEN฀ A฀MAJOR฀ PROVIDER฀ OF฀MICROSCOPIC฀
NEUTRON฀DATA฀CROSS฀SECTIONS	฀IN฀%UROPE฀-EASURE
MENTS฀CARRIED฀OUT฀AT฀ITS฀6AN฀DE฀'RAAFF฀AND฀NEUTRON฀
TIMEOF¾IGHT฀ FACILITIES฀ HAVE฀ PLAYED฀ A฀ SIGNI½CANT฀
ROLE฀ IN฀ESTABLISHING฀AND฀ IMPROVING฀ THE฀EVALUATED฀
NUCLEAR฀DATA฀½LE฀MAINTAINED฀AT฀THE฀DATABANK฀OF฀THE฀
.UCLEAR฀%NERGY฀!GENCY฀ .%!	฀OF฀/RGANISATION฀ FOR฀
%CONOMIC฀#OOPERATION฀AND฀$EVELOPMENT฀/%#$	฀
!MONG฀ OTHERS฀ THE฀ "N>	฀ AND฀ SEVERAL฀ ½SSION฀
CROSSSECTION฀STANDARDS฀ARE฀STILL฀VALID฀TODAY฀)N฀LINE฀
WITH฀THE฀*2#´S฀RESEARCH฀GOALS฀IN฀THE฀TH฀&RAMEWORK฀
0ROGRAMME฀ NEUTRON฀ DATA฀ RELATED฀ TO฀ WASTE฀ MAN
AGEMENT฀HAS฀ TAKEN฀A฀ LARGE฀PART฀ IN฀ THE฀ *2#)2--฀
RESEARCH฀PROGRAMME
,ARGE฀SIZE฀DRIED฀SPIKES
-EASUREMENTS฀ FOR฀ NUCLEAR฀ MATERIAL฀ ACCOUNTING฀
AND฀CONTROL฀NEED฀REFERENCE฀MATERIALS฀AS฀THE฀FOUN
DATION฀ OF฀ THE฀ MEASUREMENT฀ PROCESSES฀ 4HE฀ *2#
)2--฀SPECIALISES฀ IN฀ ISOTOPIC฀ REFERENCE฀MATERIALS฀
AND฀HAS฀ FOR฀ INSTANCE฀DEVELOPED฀LARGE฀SIZE฀DRIED฀
SPIKES฀ 4HEY฀ ARE฀ USED฀ EXTENSIVELY฀ IN฀ SAFEGUARDS฀
AND฀ THE฀ NUCLEAR฀ INDUSTRY฀ FOR฀MEASURING฀ THE฀ CON
TENTS฀OF฀URANIUM฀AND฀PLUTONIUM฀IN฀DISSOLVED฀FUEL฀
!PPROXIMATELY฀ ONE฀ BATCH฀ OF฀ OVER฀ ฀ UNITS฀ OF฀
THESE฀SPIKES฀IS฀PREPARED฀AT฀*2#)2--฀PER฀YEAR฀!฀
NOVELTY฀WAS฀INTRODUCED฀IN฀฀AN฀AUTOMATIC฀UNIT฀
FOR฀THE฀DISPENSING฀AND฀AMPOULING฀OF฀THE฀LARGE฀SIZE฀
DRIED฀SPIKES฀WAS฀INSTALLED฀AND฀TESTED
)N฀ ฀ THE฀ BATCH฀ )2--I฀ WAS฀ COMPLETED฀
4HE฀MATERIALS฀¯฀URANIUM฀AND฀PLUTONIUM฀IN฀METALLIC฀
FORM฀¯฀WERE฀DISSOLVED฀COMPLETELY฀ALREADY฀IN฀฀
AND฀ THE฀ SOLUTION฀ WAS฀ DISPENSED฀ INTO฀ INDIVIDUAL฀
VIALS฀EACH฀ENGRAVED฀WITH฀AN฀IDENTI½ER฀AND฀DRIED฀
CAREFULLY฀!฀COVERING฀OF฀A฀CELLULOSE฀BASED฀MATERIAL฀
ENSURES฀THE฀DRIED฀MATERIAL฀IS฀½XED฀ON฀THE฀BASE฀OF฀
THE฀VIALS฀FOR฀TRANSPORT
4HE฀CERTI½CATION฀OF฀AMOUNTS฀OF฀ SPIKE฀ IN฀ THE฀ INDI
VIDUAL฀VIALS฀WAS฀BASED฀ON฀THE฀MASSES฀OF฀THE฀MET
ALS฀ DISSOLVED฀ THEIR฀ CERTI½ED฀ CONTENTS฀ THE฀ TOTAL฀
MASS฀ OF฀ SOLUTION฀ AND฀ THE฀ MASS฀ OF฀ THE฀ AMOUNTS฀
DISPENSED฀ INTO฀ EACH฀ VIAL฀ 4HE฀ ISOTOPE฀ CONTENT฀
OF฀ THE฀ SOLUTION฀ WAS฀ VERI½ED฀ BY฀ TAKING฀ SAMPLES฀
SPIKING฀WITH฀ A฀ )2--฀CERTI½ED฀ REFERENCE฀MATERIAL฀
)2--C	฀AND฀AFTER฀CHEMICAL฀SAMPLE฀TREATMENT฀
MEASURING฀THE฀URANIUM฀AND฀PLUTONIUM฀ISOTOPIC฀RA
TIOS฀BY฀ISOTOPE฀DILUTION฀MASS฀SPECTROMETRY฀!FTER฀
DISPENSING฀ AND฀ DRYING฀ THE฀ SAME฀ PROCEDURE฀WAS฀
CARRIED฀OUT฀ FOR฀A฀SELECTION฀OF฀ THE฀VIALS฀ACROSS฀THE฀
WHOLE฀SEQUENCE฀4HE฀I฀BATCH฀IS฀THE฀TH฀IN฀LINE฀
OFFERED฀BY฀*2#)2--฀SINCE฀
'AS฀ANALYSIS฀FOR฀NUCLEAR฀SAFEGUARDS
4HE฀*2#฀HAS฀INVESTIGATED฀THE฀POTENTIAL฀AND฀LIMITA
TIONS฀OF฀ SUCH฀A฀ TECHNIQUE฀ )N฀ THE฀END฀OF฀ S฀A฀
FEASIBILITY฀STUDY฀WAS฀PERFORMED฀BY฀*2#)2--฀AND฀
THE฀*2#฀)NSTITUTE฀FOR฀4RANSURANIUM฀%LEMENTS฀INVES
TIGATING฀ THE฀POTENTIAL฀ OF฀ IDENTIFYING฀ REPROCESSING฀
ACTIVITIES฀BY฀MEANS฀OF฀ ISOTOPIC฀MEASUREMENTS฀OF฀
!N฀AUTOMATED฀SYSTEM฀FOR฀DISPENSING฀AND฀AMPOULING฀OF฀LARGE฀
SIZED฀DRIED฀SPIKES฀WAS฀INSTALLED฀AT฀*2#)2--฀IN฀
XENON฀AND฀KRYPTON฀#ALCULATIONS฀WERE฀PERFORMED฀
ON฀THE฀NUCLEAR฀INVENTORY฀OF฀SPENT฀FUEL฀FOR฀REACTOR฀
OPERATING฀SCENARIOS฀USED฀FOR฀ELECTRICITY฀GENERATION฀
HIGH฀BURNUP	฀AS฀WELL฀AS฀FOR฀SCENARIOS฀SUSPECTED฀
FOR฀PRODUCTION฀OF฀WEAPONS฀GRADE฀PLUTONIUM฀LOW฀
BURNUP	฀$URING฀ REPROCESSING฀OF฀ THE฀ SPENT฀ FUELS฀
SIGNI½CANT฀ISOTOPIC฀ALTERATIONS฀OF฀STABLE฀XENON฀AND฀
KRYPTON฀ARE฀CAUSED฀BY฀DILUTION฀OF฀THE฀RELEASED฀NO
BLE฀GASES฀WITH฀THE฀ATMOSPHERIC฀ONES฀WHICH฀CAN฀BE฀
SIMULATED฀AS฀ISOTOPE฀MIXING฀AT฀DIFFERENT฀BLENDING฀
RATIOS
)N฀฀THE฀EXPERT฀MEETING฀ON฀NOBLE฀GAS฀MONITOR
ING฀OF฀THE฀$EPARTMENT฀OF฀3AFEGUARDS฀OF฀THE฀)NTER
NATIONAL฀ !TOMIC฀ %NERGY฀ !GENCY฀ )!%!	฀ REVIEWED฀
THE฀ APPLICABILITY฀ OF฀ NOBLE฀GAS฀ SAMPLING฀ ANALYSIS฀
AND฀MONITORING฀ 4HE฀ RECOMMENDATION฀ OF฀ THE฀ EX
PERT฀GROUP฀WAS฀THAT฀USE฀OF฀STABLE฀XENON฀ISOTOPES฀
AND฀ +R฀ IN฀ LOCAL฀NOBLE฀GAS฀MONITORING฀SHOULD฀BE฀
EXPLORED฀4HIS฀COULD฀BE฀USED฀TO฀CON½RM฀OPERATOR´S฀
DECLARATION฀OF฀ REPROCESSED฀ FUEL฀AT฀DECLARED฀ LARGE฀
REPROCESSING฀PLANTS฀7ITHIN฀SOME฀CONSTRAINTS฀THE฀
ACCUMULATED฀ INFORMATION฀GAINED฀ FROM฀XENON฀SIG
NATURES฀ COULD฀ ALSO฀ PROVIDE฀ VALUABLE฀ INFORMATION฀
FOR฀NUCLEAR฀ SAFEGUARDS฀VERI½CATION฀OF฀UNDECLARED฀
REPROCESSING฀ ACTIVITIES฀ /NE฀ REQUIREMENT฀ IN฀ VIEW฀
OF฀ QUALITY฀ CONTROL฀ IS฀ TO฀ ENABLE฀ COMPARABILITY฀ OF฀
MEASUREMENT฀RESULTS฀VIA฀TRACEABILITY฀TO฀NOBLE฀GAS฀
STANDARDS฀ OF฀ HIGHEST฀ METROLOGICAL฀ QUALITY฀ *2#
)2--฀HAS฀PREPARED฀A฀UNIQUE฀ SET฀OF฀PRIMARY฀ ISO
TOPIC฀GAS฀STANDARDS฀CERTI½ED฀FOR฀THE฀ISOTOPIC฀COM
POSITION฀AND฀MOLAR฀MASS฀OF฀XENON฀AND฀KRYPTON
2ADIOACTIVITY฀IN฀MILK฀POWDER
"ASED฀ON฀#OMMISSION฀2ECOMMENDATION฀฀
%URATOM฀AND฀!RTICLE฀฀OF฀THE฀%URATOM฀4REATY฀THE฀
%5฀-EMBER฀3TATES฀ARE฀OBLIGED฀ TO฀MONITOR฀ RADIO
ACTIVITY฀IN฀THE฀ENVIRONMENT฀AS฀WELL฀AS฀IN฀SELECTED฀
FOODSTUFFS฀AND฀TO฀REPORT฀THE฀MONITORING฀RESULTS฀TO฀
THE฀%UROPEAN฀#OMMISSION฀4O฀EVALUATE฀THE฀COMPA
RABILITY฀OF฀THOSE฀DATA฀*2#)2--฀ORGANISES฀REGULAR฀
MEASUREMENT฀ COMPARISONS฀ WHERE฀ ALL฀ PARTICIPAT
ING฀LABORATORIES฀RECEIVE฀A฀TEST฀SAMPLE฀CERTI½ED฀BY฀
*2#)2--฀4HE฀PURPOSE฀OF฀ THE฀ LATEST฀COMPARISON฀
EXERCISE฀WAS฀TO฀OBTAIN฀A฀REALISTIC฀ESTIMATE฀OF฀THE฀
ACCURACY฀OF฀RADIOACTIVITY฀MEASURED฀IN฀MILK฀DURING฀
ROUTINE฀MONITORING
!FTER฀DISTRIBUTING฀MORE฀THAN฀฀UNITS฀OF฀MILK฀POW
DER฀TO฀LABORATORIES฀IN฀ALL฀-EMBER฀3TATES฀AND฀#AN
DIDATE฀#OUNTRIES฀ THE฀ LABORATORIES฀WERE฀ASKED฀ TO฀
DETERMINE฀THE฀ACTIVITY฀CONCENTRATION฀OF฀THE฀RADIO
NUCLIDES฀+฀#S฀AND฀3R฀IN฀THIS฀MATERIAL฀)N฀฀
THE฀MEASUREMENT฀RESULTS฀FROM฀THE฀฀PARTICIPATING฀
LABORATORIES฀FROM฀฀COUNTRIES฀WERE฀EVALUATED
4HE฀REPORTED฀ #S฀AND฀+฀ACTIVITY฀CONCENTRATIONS฀
OBTAINED฀BY฀GAMMA฀SPECTROMETRY฀WERE฀GENERALLY฀
IN฀ AGREEMENT฀WITH฀ THE฀ REFERENCE฀ ACTIVITY฀ CONCEN
TRATION฀EVEN฀THOUGH฀THE฀MEASUREMENT฀UNCERTAINTY฀
WAS฀OFTEN฀UNDERESTIMATED฀4HE฀ANALYSIS฀OF฀RESULTS฀
OF฀3R฀ACTIVITY฀CONCENTRATION฀HOWEVER฀POINTED฀OUT฀
A฀DIFFERENT฀PROBLEM฀!CCORDING฀TO฀STATISTICAL฀ TESTS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฀OF฀THE฀฀LABORATORIES฀THAT฀PARTICIPATED฀IN฀THE฀INTERLABORATORY฀COMPARISON฀EXERCISE฀MEASURING฀RADIOACTIVITY฀IN฀MILK฀POWDER฀
REPORTED฀RESULTS฀FOR฀3R฀ACTIVITY฀CONCENTRATION฀4HE฀RED฀LINES฀SHOW฀THE฀REFERENCE฀VALUE฀SOLID฀LINE	฀AND฀THE฀RANGE฀DASHED฀LINE	
,ABORATORIES฀PARTICIPATING฀IN฀THE฀INTERLABORATORY฀COMPARISON฀EXERCISE
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ABOUT฀฀OF฀ALL฀REPORTED฀3R฀RESULTS฀ARE฀NOT฀COM
PATIBLE฀WITH฀THE฀REFERENCE฀VALUE฀AND฀฀LABORATO
RIES฀DEVIATE฀MORE฀THAN฀฀FROM฀IT฀3R฀DECAYS฀VIA฀
EMITTING฀ ELECTRONS฀ ?	฀ ONLY฀ AND฀ THE฀ ANALYSIS฀ IN
VOLVES฀DESTRUCTIVE฀SAMPLE฀PREPARATION฀AND฀RADIO
CHEMICAL฀SEPARATION฀FOLLOWED฀BY฀COUNTING฀IN฀LIQUID฀
SCINTILLATION฀OR฀PROPORTIONAL฀COUNTERS฀4HE฀RESULTS฀
OF฀THIS฀INTERLABORATORY฀COMPARISON฀SHOW฀THE฀NEED฀
TO฀IMPROVE฀THOSE฀PROCEDURES฀IN฀SOME฀OF฀THE฀LABO
RATORIES
%XTERNAL฀QUALITY฀CONTROL฀FOR฀NUCLEAR฀LABORATORIES฀
2%)-%0
2EGULAR฀ %UROPEAN฀ )NTERLABORATORY฀ -EASUREMENT฀
%VALUATION฀ 0ROGRAMME฀ 2%)-%0	฀ WAS฀ STARTED฀ BY฀
*2#)2--฀IN฀฀FOR฀CARRYING฀OUT฀EXTERNAL฀CONTROL฀
OF฀THE฀QUALITY฀OF฀THE฀MEASUREMENTS฀OF฀THE฀NUCLEAR฀
FUEL฀ CYCLE฀ MATERIALS฀ )N฀ THE฀ 2%)-%0฀ CAMPAIGNS฀
SAMPLES฀MATCHING฀MATERIALS฀ANALYSED฀ROUTINELY฀IN฀
THE฀NUCLEAR฀FUEL฀CYCLE฀ARE฀SENT฀TO฀PARTICIPATING฀LAB
ORATORIES฀FOR฀MEASUREMENTS฀AND฀TO฀DATE฀฀2%)-%0฀
CAMPAIGNS฀HAVE฀BEEN฀COMPLETED฀WHICH฀INVOLVED฀
SAFEGUARDS฀ LABORATORIES฀ THROUGHOUT฀ THE฀ WORLD฀
0ARTICIPATION฀ IN฀ SUCH฀MEASUREMENT฀ CAMPAIGNS฀ IS฀
AN฀INTEGRAL฀PART฀OF฀THE฀QUALITY฀CONTROL฀REQUIRED฀FOR฀
NUCLEAR฀SAFEGUARDS฀LABORATORIES฀WORLDWIDE
4HE฀2%)-%0฀THAT฀WAS฀COMPLETED฀IN฀฀HAS฀
BEEN฀ THE฀ LARGEST฀ NUCLEAR฀ ISOTOPIC฀ MEASUREMENT฀
CAMPAIGN฀ORGANISED฀BY฀*2#)2--฀SO฀FAR฀3AMPLES฀
WERE฀ SHIPPED฀ TO฀ ฀ REGISTERED฀ PARTICIPANTS฀ AND฀
THE฀ *2#)2--฀ RECEIVED฀ RESULTS฀ FROM฀ ฀ LABORATO
RIES฀4HE฀PARTICIPATING฀LABORATORIES฀WERE฀ASKED฀TO฀
DETERMINE฀ THE฀ ISOTOPIC฀ COMPOSITION฀ OF฀ URANIUM฀
RANGING฀FROM฀DEPLETED฀TO฀SLIGHTLY฀ENRICHED฀URANI
UM฀IN฀FOUR฀SAMPLES฀
#ERTI½CATION฀ MEASUREMENTS฀ WERE฀ CARRIED฀ OUT฀ AT฀
*2#)2--฀USING฀STATEOFTHEART฀MASS฀SPECTROMET
RIC฀METHODOLOGY฀!฀5&฀GAS฀SOURCE฀MASS฀SPECTROM
ETER฀ WAS฀ USED฀ TO฀ DETERMINE฀ THE฀ N5	N5	฀
RATIOS฀ AND฀ A฀ 42)4/.฀ THERMAL฀ IONISATION฀ MASS฀
SPECTROMETER฀FOR฀THE฀MINOR฀ISOTOPE฀RATIOS฀N5	
N5	฀ AND฀ N5	N5	฀ 6ERI½CATION฀MEASURE
MENTS฀ ON฀ AMPOULED฀ SAMPLES฀ PERFORMED฀ PRIOR฀ TO฀
SHIPPING฀SHOWED฀GOOD฀AGREEMENT฀WITH฀ THE฀CERTI
½ED฀RATIOS
4HE฀ RESULTS฀ OF฀ THE฀ 2%)-%0฀ CAMPAIGN฀ CON½RM฀
THE฀ EXCELLENT฀ CAPABILITY฀ OF฀ NUCLEAR฀ SAFEGUARDS฀
AND฀OTHER฀PARTICIPATING฀LABORATORIES฀IN฀MEASURING฀
ISOTOPIC฀ ABUNDANCES฀ OF฀ URANIUM฀ ALTHOUGH฀ SOME฀
PROBLEMS฀WERE฀DISCOVERED฀FOR฀THE฀MEASUREMENTS฀
OF฀ THE฀ MINOR฀ ISOTOPE฀ RATIOS฀ N5	N5	฀ AND฀
N5	N5	฀ AND฀ IN฀ CALCULATING฀ MEASUREMENT฀
UNCERTAINTIES
2ESULTS฀FOR฀THE฀N5	N5	฀RATIO฀FOR฀SAMPLE฀2%)-%0#฀MEASURED฀BY฀PARTICIPANTS฀USING฀VARIOUS฀MASS฀SPECTROMETRIC฀TECHNIQUES฀
SUCH฀AS฀ACCELERATOR฀MASS฀SPECTROMETRY฀!-3	฀INDUCTIVELY฀COUPLED฀PLASMA฀MASS฀SPECTROMETRY฀)#0-3	฀ISOTOPE฀SELECTIVE฀LASER฀IONISA
TION฀MASS฀SPECTROMETRY฀,!3%2	฀THERMAL฀IONISATION฀MASS฀SPECTROMETRY฀4)-3	฀AND฀4)-3฀WITH฀TOTAL฀EVAPORATION฀4)-34%	
N5	N5	฀CERTI¼ED฀RANGE฀5UC฀	฀
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,EAD฀AND฀BISMUTH฀DATA฀FOR฀TRANSMUTATION฀STUDIES
3TUDIES฀ RELATED฀ TO฀ MINIMISING฀ HIGHLY฀ RADIOACTIVE฀
WASTE฀NEED฀NEUTRON฀DATA฀&OR฀ INSTANCE฀ LEAD฀AND฀
BISMUTH฀ ARE฀ CANDIDATE฀ COOLANTS฀ FOR฀ ACCELERATOR฀
DRIVEN฀ SYSTEMS฀ !$3	฀OPTIMISED฀ FOR฀WASTE฀ TRANS
MUTATION฀AND฀ FOR฀CERTAIN฀ FAST฀ REACTORS฀OF฀'ENERA
TION)6฀ TYPE฀ 3OME฀ UNCERTAINTIES฀ IN฀ CALCULATIONS฀
ARE฀ DUE฀ TO฀ LACK฀ OF฀ SUF½CIENTLY฀ ACCURATE฀ NEUTRON฀
DATA฀4O฀FACILITATE฀BETTER฀REACTOR฀DESIGN฀THE฀DATA฀
½LES฀ NEED฀ TO฀ BE฀ IMPROVED฀ 6ARIOUS฀ STUDIES฀ HAVE฀
CONCLUDED฀THAT฀THE฀UNCERTAINTIES฀IN฀THE฀PREDICTION฀
OF฀THE฀NEUTRON฀¾UX฀INSIDE฀AN฀!$3฀TARGET฀ARE฀LARGELY฀
DUE฀TO฀THE฀LACK฀OF฀ACCURATE฀DATA฀FOR฀INELASTIC฀NEU
TRON฀ SCATTERING฀ AND฀ NN	฀ CROSS฀ SECTIONS฀ OF฀ LEAD฀
AND฀BISMUTH฀ ISOTOPES฀!PART฀ FROM฀ THAT฀ THESE฀EL
EMENTS฀OCCUPY฀A฀LARGE฀VOLUME฀FRACTION฀IN฀LEAD฀OR฀
BISMUTH฀COOLED฀REACTORS฀AND฀ARE฀THEREFORE฀RESPON
SIBLE฀ FOR฀ THE฀ REMOVAL฀ OF฀ A฀ SIGNI½CANT฀ NUMBER฀ OF฀
NEUTRONS฀ THROUGH฀CAPTURE฀ REACTIONS฀EVEN฀ THOUGH฀
THEY฀HAVE฀LOW฀CAPTURE฀CROSS฀SECTIONS฀4HE฀M"I฀RE
SULTING฀OF฀CAPTURE฀OF฀A฀NEUTRON฀BY฀"I฀HAS฀A฀VERY฀
LONG฀HALFLIFE฀OF฀À฀YEARS฀AND฀CAN฀THUS฀BE฀CONSID
ERED฀RADIOACTIVE฀WASTE฀WHILE฀G"I฀DECAYS฀WITH฀A฀
HALFLIFE฀OF฀½VE฀DAYS฀TO฀THE฀RADIOISOTOPE฀0O
)N฀฀THE฀MEASUREMENTS฀OF฀0B฀AND฀"I฀
NEUTRON฀INELASTIC฀SCATTERING฀AND฀NN	฀CROSS฀SEC
TIONS฀ WERE฀ COMPLETED฀ AT฀ *2#)2--฀ %XCEPTION
ALLY฀ GOOD฀ ENERGY฀ RESOLUTION฀ AND฀ ACCURACY฀ WERE฀
OBTAINED฀!฀MEASUREMENT฀CAMPAIGN฀TO฀DETERMINE฀
THE฀RATIO฀OF฀PRODUCTION฀OF฀M"I฀TO฀G"I฀AT฀NEUTRON฀
ENERGIES฀IN฀THE฀KE6฀RANGE฀WAS฀ALSO฀CARRIED฀OUT฀AND฀
0B฀NEUTRON฀CAPTURE฀AND฀TRANSMISSION฀CROSS฀SEC
TIONS฀IN฀THE฀RESONANCE฀RANGE฀WERE฀MEASURED
.EUTRON฀DOSIMETRY฀AND฀SPECTROMETRY฀USING฀ACTI
VATION
4HE฀ INCREASING฀ NUMBER฀ OF฀ NUCLEAR฀ INSTALLATIONS฀
WORLDWIDE฀ ALSO฀ INCREASES฀ THE฀ NEED฀ FOR฀MONITOR
ING฀ POSSIBLE฀ NEUTRON฀ RADIATION฀ AND฀ DOSES฀ IN฀ THE฀
ENVIRONMENT฀4HIS฀AND฀ISSUES฀LIKE฀PERSONAL฀SAFETY฀
SAFETY฀AT฀WORK฀OR฀BENCHMARKING฀OF฀EXISTING฀MONI
TORING฀ TECHNIQUES฀ ARE฀ SOMETIMES฀ DIRECTLY฀ LINKED฀
TO฀WHETHER฀PRECISE฀NEUTRON฀¾UENCE฀MONITORING฀IS฀
POSSIBLE฀ (OWEVER฀ CONVENTIONAL฀ TECHNIQUES฀ FOR฀
DETECTING฀NEUTRONS฀AND฀MEASUREMENT฀OF฀NEUTRON฀
ENERGY฀SPECTRA฀ IN฀PARTICULAR฀OFTEN฀REQUIRE฀USE฀OF฀
BULKY฀ EQUIPMENT฀ WITH฀ DELICATE฀ ELECTRONICS฀ 3UCH฀
MEASUREMENTS฀ARE฀ALSO฀TIME฀CONSUMING฀AND฀WHEN฀
USING฀ SPECTROMETRY฀ DATA฀ EVALUATIONS฀ ANALYSIS฀
AND฀DATA฀REDUCTION฀AT฀ADVANCED฀LEVEL฀ARE฀USUALLY฀
NECESSARY
*2#)2--฀WITH฀ITS฀COLLABORATORS฀HAS฀TESTED฀AN฀AL
TERNATIVE฀APPROACH฀ )T฀ IS฀BASED฀ON฀MEASURING฀THE฀
ACTIVITY฀INDUCED฀BY฀A฀NEUTRON฀½ELD฀IN฀METAL฀DISKS฀
!฀RATHER฀SIMPLE฀PASSIVE฀DETECTOR฀DEVICE฀IS฀PLACED฀
AT฀ THE฀MEASUREMENT฀SITE฀WHILE฀MEASUREMENTS฀OF฀
THE฀ACTIVATED฀DISKS฀ARE฀CARRIED฀OUT฀IN฀A฀SPECIALISED฀
LABORATORY฀4HE฀ACTIVATION฀MEASUREMENTS฀ARE฀ FOL
LOWED฀BY฀SPECTRUM฀UNFOLDING฀TO฀OBTAIN฀A฀COMPLETE฀
NEUTRON฀ ENERGY฀ SPECTRUM฀ 4HIS฀ DETECTOR฀ HAS฀ A฀
NUMBER฀OF฀DISTINCT฀ADVANTAGES
 IT฀IS฀ONLY฀SENSITIVE฀TO฀NEUTRON฀RADIATION
 IT฀ CAN฀BE฀MADE฀ SMALL฀ IT฀ REQUIRES฀ NO฀ ELECTRICAL฀
POWER฀ON฀MEASUREMENT฀SITE฀AND฀IT฀IS฀ROBUST฀
 IT฀CAN฀BE฀PLACED฀AT฀REMOTE฀LOCATIONS฀OR฀LOCATIONS฀
WITH฀DIF½CULT฀ACCESS฀ANDOR฀IN฀HAZARDOUS฀ENVI
RONMENTS
 IT฀ IS฀ENERGY฀SENSITIVE฀OVER฀A฀ LARGE฀NEUTRON฀EN
ERGY฀AREA฀AND
 IT฀IS฀OF฀RELATIVELY฀LOW฀COST
4HERE฀ARE฀NUMEROUS฀SITUATIONS฀WHERE฀BETTER฀KNOWL
EDGE฀ OF฀ THE฀ NEUTRON฀ SPECTRUM฀WOULD฀ FACILITATE฀ A฀
BETTER฀UNDERSTANDING฀OF฀THE฀ORIGIN฀OF฀THE฀NEUTRONS฀
SCATTERING฀EFFECTS฀OR฀POSSIBLE฀SHIELDING฀EFFECTS฀)N฀
THIS฀STUDY฀THE฀DETECTOR฀ IS฀DESIGNED฀AS฀A฀NEUTRON฀
SPECTROMETER฀BUT฀ITS฀EXTENSION฀TO฀NEUTRON฀DOSIM
ETRY฀USING฀A฀DIFFERENT฀DESIGN฀IS฀POSSIBLE
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4HESE฀MEASUREMENTS฀CAN฀BE฀USED฀TO฀IMPROVE฀THE฀
ASSESSMENT฀OF฀NEUTRON฀REMOVAL฀IN฀AN฀!$3฀AND฀TO
GETHER฀WITH฀MEASUREMENTS฀OF฀THE฀NEUTRON฀CAPTURE฀
AND฀TOTAL฀CROSS฀SECTIONS฀OF฀0B฀OF฀*2#)2--฀WILL฀
ALLOW฀ IMPROVED฀ REACTOR฀ CALCULATIONS฀ *2#)2--฀
PARTICIPATES฀IN฀THE฀%UROPEAN฀2ESEARCH฀0ROGRAMME฀
FOR฀THE฀4RANSMUTATION฀OF฀(IGH฀,EVEL฀.UCLEAR฀7ASTE฀
IN฀ AN฀ !CCELERATOR฀ $RIVEN฀ 3YSTEM฀ %52/42!.3฀
PROJECT	฀THAT฀AIMS฀TO฀THE฀ASSESSMENT฀AND฀DEMON
STRATION฀OF฀ THE฀ TECHNICAL฀ FEASIBILITY฀OF฀ TRANSMUTA
TION฀ USING฀ !$3฀ )T฀ COORDINATES฀ THE฀ NEUTRON฀ DATA฀
MEASUREMENTS฀AT฀LOW฀AND฀INTERMEDIATE฀ENERGY
.EUTRON฀INDUCED฀ACTIVATION฀IN฀STRUCTURAL฀MATERIALS
-ATERIALS฀SUBJECT฀TO฀INTENSE฀½ELDS฀OF฀NEUTRONS฀UN
DERGO฀A฀NUMBER฀OF฀ CHANGES฀AS฀NEUTRONS฀ INTERACT฀
WITH฀ATOMIC฀NUCLEI฀!TOMS฀ARE฀DISLOCATED฀FOREIGN฀
ATOMS฀ ARE฀ INTRODUCED฀ HYDROGEN฀ AND฀ HELIUM฀GAS฀
INCLUSIONS฀DEVELOP฀AND฀RADIOISOTOPES฀GROW฀IN฀!S฀A฀
RESULT฀MATERIALS฀SWELL฀TENSILE฀PROPERTIES฀AND฀CRITI
CAL฀ PARAMETERS฀ SUCH฀ AS฀ BREAKING฀ POINTS฀ CHANGE฀
AND฀HANDLING฀AND฀REUSE฀BECOME฀SUBJECT฀TO฀RADIA
TION฀SAFETY฀RESTRICTIONS
.EUTRON฀ INDUCED฀ ACTIVATION฀ CROSS฀ SECTIONS฀ ARE฀
NEEDED฀ TO฀ ½X฀ THE฀ PROBABILITIES฀ OF฀ THE฀ PROCESSES฀
BY฀ WHICH฀ MATERIALS฀ ARE฀ MODI½ED฀ BY฀ IRRADIATION฀
)MPROVED฀ ACCURACIES฀ FOR฀ SUCH฀PROBABILITIES฀ ALLOW฀
A฀ BETTER฀ UNDERSTANDING฀ OF฀ MATERIAL฀ DAMAGE฀ AND฀
ACTIVATION฀RESULTING฀IN฀MORE฀RELIABLE฀ASSESSMENTS฀
OF฀ STRUCTURAL฀ INTEGRITY฀ AND฀ RADIATION฀ SAFETY฀ 3UCH฀
INFORMATION฀IS฀ESPECIALLY฀INTERESTING฀FOR฀REACTIONS฀
WHERE฀ISOTOPES฀OF฀HYDROGEN฀AND฀HELIUM฀ARE฀EMIT
TED฀OR฀WHICH฀LEAD฀TO฀RADIOACTIVE฀½NAL฀PRODUCTS
,OW฀ ACTIVATION฀ STEELS฀ ARE฀ INVESTIGATED฀ BECAUSE฀
OF฀ THEIR฀USE฀ IN฀ACCELERATOR฀DRIVEN฀SYSTEMS฀AND฀ IN฀
NUCLEAR฀FUSION฀TEST฀FACILITIES฀#R฀#U฀.I฀4A฀AND฀7฀
ARE฀THE฀MAIN฀COMPONENTS฀THAT฀ARE฀INTERESTING฀FROM฀
ACTIVATION฀POINT฀OF฀VIEW฀)N฀฀*2#)2--฀CARRIED฀
OUT฀EXPERIMENTS฀TO฀DETERMINE฀THE฀ACTIVATION฀CROSS฀
SECTIONS฀OF฀#R฀#U฀.I฀4A฀AND฀7฀&OR฀#R฀.I฀AND฀#U฀
THREE฀ REACTIONS฀ WERE฀ STUDIED฀ THAT฀ CONCERN฀ RARE฀
PATHWAYS฀ TO฀ THE฀WELLKNOWN฀MEDIUM฀HALFLIFE฀ RA
DIOISOTOPES฀6฀-N฀#O฀AND฀&E฀4WO฀OF฀THESE฀
REACTIONS฀ALSO฀PRODUCE฀TRITIUM฀4UNGSTEN฀AND฀TAN
TALUM฀ ARE฀ EXPECTED฀ TO฀ HAVE฀ LOW฀ ACTIVATION฀ CROSS฀
SECTIONS฀BUT฀THEY฀ARE฀NOT฀WELL฀KNOWN฀!T฀*2#)2--฀
THE฀ REACTION฀ CROSS฀ SECTIONS฀ IN฀ WHICH฀ ISOTOPES฀ OF
HYDROGEN฀OR฀HELIUM฀ARE฀PRODUCED฀WERE฀DETERMINED฀
4HE฀RESULTS฀WERE฀ADOPTED฀AS฀A฀GUIDE฀FOR฀IMPROVED฀
EVALUATIONS฀ IN฀THE฀ LATEST฀VERSION฀OF฀THE฀%UROPEAN฀
!CTIVATION฀&ILE฀%!&	
(IGH฀RESOLUTION฀AND฀HIGH฀PRECISION฀CROSS฀SECTION฀FOR฀INELASTIC฀SCAT
TERING฀OF฀NEUTRONS฀BY฀0B฀AS฀MEASURED฀AT฀*2#)2--฀4HE฀ENERGY฀
DEPENDENCE฀OF฀THE฀CROSS฀SECTION฀RE½ECTS฀THE฀RESONANCES฀CHARACTER
ISTIC฀OF฀THE฀INTERACTION฀OF฀A฀NEUTRON฀WITH฀THIS฀ISOTOPE฀OF฀LEAD
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4HE฀NEW฀MEASUREMENTS฀AT฀*2#)2--฀OF฀NEUTRONINDUCED฀ACTI
VATION฀CROSS฀SECTIONS฀OF฀ THE฀REACTION฀PRODUCING฀(E฀ON฀ONE฀OF฀
THE฀THREE฀MAJOR฀ISOTOPES฀OF฀TUNGSTEN฀ARE฀THE฀¼RST฀FOR฀ENERGIES฀
ABOVE฀฀-E6฀4UNGSTEN฀ IS฀COMMONLY฀USED฀ IN฀ LOW฀ACTIVATION฀
MATERIALS฀ AND฀HELIUM฀GAS฀ BUILDUP฀ CAN฀ CAUSE฀ EMBRITTLEMENT฀
0REDICTIONS฀FROM฀VARIOUS฀LIBRARIES฀SCATTER฀CONSIDERABLY฀EMPHA
SISING฀THE฀NEED฀FOR฀MEASUREMENTS฀TO฀GUIDE฀ESTIMATES฀ FOR฀ THE฀
PRODUCTION฀OF฀HELIUM฀GAS฀&ULL฀LINES฀ARE฀PREDICTIONS฀FROM฀MAJOR฀
LIBRARIES฀ DARK฀ CYAN฀ *%.$,*%&&฀DARK฀BLUE฀%.$&"6)฀
BLUE฀%!&฀ORANGE฀4!,93	฀WHILE฀THE฀POINTS฀AROUND฀
฀-E6฀ARE฀FROM฀EARLIER฀MEASUREMENTS฀BY฀OTHERS
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"ETTER฀½SSION฀CROSS฀SECTION฀DATA฀¯฀SAFER฀NUCLEAR฀
ENERGY฀PRODUCTION฀
&ISSION฀PRODUCTS฀ARE฀AN฀IMPORTANT฀BYPRODUCT฀OF฀NUCLEAR฀
REACTORS฀WHICH฀HAVE฀TO฀BE฀ACCOUNTED฀FOR฀IN฀CRITICALITY฀
ESTIMATES฀OF฀OPERATING฀REACTORS฀AS฀WELL฀AS฀IN฀CRITICALI
TY฀ESTIMATES฀OF฀SPENT฀NUCLEAR฀FUEL฀4HE฀STRIVE฀TOWARDS฀
HIGHER฀ BURNUP฀ IN฀ PRESENT฀ 'ENERATION)))฀ %UROPEAN฀
PRESSURISED฀WATER฀REACTORS฀%02	฀AND฀FUTURE฀'ENERA
TION)6฀SYSTEMS฀IMPLIES฀AN฀INCREASED฀DEMAND฀FOR฀AC
CURACY฀OF฀THE฀MOST฀SIGNI½CANT฀½SSION฀PRODUCTS
7ITHIN฀ THE฀ COLLABORATION฀ AGREEMENT฀ BETWEEN฀ THE฀
53฀$EPARTMENT฀OF฀%NERGY฀$/%฀53!	฀AND฀%URATOM฀
THE฀*2#)2--฀IS฀PERFORMING฀A฀STUDY฀OF฀CAPTURE฀AND฀
TRANSMISSION฀MEASUREMENTS฀WITH฀THE฀/AK฀2IDGE฀.A
TIONAL฀,ABORATORY฀MEASURING฀ISOTOPES฀OF฀INTEREST฀TO฀
CRITICALITY฀SAFETY฀STUDIES฀&ISSION฀CROSS฀SECTIONS฀ARE฀
INVESTIGATED฀TOGETHER฀WITH฀THE฀,OS฀!LAMOS฀.ATIONAL฀
,ABORATORY฀ 3O฀ FAR฀ THE฀ CAPTURE฀ AND฀ TRANSMISSION฀
CROSS฀SECTIONS฀OF฀-N฀2H฀AND฀#S฀HAVE฀BEEN฀OB
TAINED฀AT฀THE฀LINEAR฀ACCELERATOR฀FACILITY฀OF฀*2#)2--
4HE฀5฀PROMPT฀½SSION฀NEUTRON฀SPECTRUM
)N฀฀*2#)2--฀INVESTIGATED฀THE฀ENERGY฀SPEC
TRUM฀OF฀NEUTRONS฀EMITTED฀AFTER฀½SSION฀OF฀5฀WHICH฀
IS฀THE฀MOST฀IMPORTANT฀ISOTOPE฀FOR฀ENERGY฀PRODUC
TION฀IN฀A฀REACTOR฀4HE฀7ORKING฀0ARTY฀ON฀%VALUATION฀
#OOPERATION฀OF฀ THE฀/%#$.%!฀HAS฀ REQUESTED฀ THE฀
INVESTIGATION฀AS฀THE฀ACCURACY฀OF฀EXPERIMENTAL฀DATA฀
AND฀THEORETICAL฀MODELLING฀FOR฀THIS฀PROCESS฀ARE฀STILL฀
INSUF½CIENT฀ .EW฀MEASUREMENTS฀ WERE฀ STARTED฀ AT฀
THE฀6AN฀DE฀'RAAFF฀ACCELERATOR฀OF฀*2#)2--฀TO฀OB
TAIN฀A฀BETTER฀ACCURACY฀AND฀STATISTICAL฀PRECISION
4HE฀NEW฀MEASUREMENTS฀HAVE฀YIELDED฀A฀MUCH฀BET
TER฀STATISTICAL฀ACCURACY฀ THAN฀ANYTHING฀REPORTED฀ IN฀
THE฀LITERATURE฀SO฀FAR฀#OMPARISON฀WITH฀OTHER฀EXPER
IMENTAL฀ DATA฀ SHOW฀ DIFFERENT฀ LEVELS฀ OF฀ AGREEMENT฀
WITHIN฀ THE฀ STATISTICAL฀ UNCERTAINTIES฀ GIVEN฀ !฀ COM
PARISON฀WITH฀THE฀THEORETICAL฀MODELS฀HAS฀REVEALED฀
DISCREPANCIES฀IN฀THE฀EMITTED฀NEUTRON฀ENERGY฀RANGE฀
฀TO฀฀-E6฀"Y฀USING฀TWO฀DIFFERENT฀DETECTORS฀AT฀DIF
FERENT฀ ANGLES฀ RELATIVE฀ TO฀ THE฀ INCOMING฀ NEUTRON฀
BEAM฀A฀PROBABLE฀ANGULAR฀DEPENDENCE฀OF฀THE฀SPEC
TRUM฀WAS฀DISCOVERED฀WHICH฀HAS฀BEEN฀OVERLOOKED฀
IN฀EXISTING฀EVALUATIONS฀4HE฀GOAL฀IN฀฀IS฀TO฀IN
VESTIGATE฀ THIS฀ POSSIBLE฀ ANGULAR฀ DEPENDENCE฀ IN฀
MORE฀DETAIL฀WITH฀AN฀IMPROVED฀SETUP฀CONSISTING฀OF฀
FOUR฀DETECTORS฀AT฀DIFFERENT฀ANGLES฀
4HE฀/N>	#฀REACTION฀CROSS฀SECTION฀FOR฀CRITICALITY฀
PREDICTIONS
4HE฀/%#$.%!฀KEEPS฀A฀PRIORITY฀LIST฀OF฀THE฀NUCLEAR฀
DATA฀REQUIREMENTS฀!฀SUBGROUP฀OF฀ONE฀OF฀ITS฀WORK
ING฀PARTIES฀HAS฀INVESTIGATED฀THE฀UNDERPREDICTION฀
OF฀REACTIVITY฀OF฀LIGHT฀WATER฀REACTORS฀WITH฀THE฀MOST฀
RECENT฀ NUCLEAR฀ DATA฀ EVALUATIONS฀ AND฀ SUGGESTED฀
NEW฀ MEASUREMENTS฀ OF฀ THE฀ /N>	#฀ CROSS฀ SEC
TION฀)N฀LIGHT฀WATER฀REACTORS฀FUEL฀ELEMENTS฀ARE฀USU
ALLY฀MADE฀OF฀URANIUM฀OXIDE฀5/	฀OR฀MIXED฀OXIDE฀
5/฀ ¯฀0U/	฀ AND฀WATER฀ (/	฀ IS฀USED฀AS฀A฀MOD
ERATOR฀ AND฀ AS฀ COOLANT฀ 4O฀ IMPROVE฀ THE฀ REACTIVITY฀
PREDICTIONS฀OF฀THERMAL฀AND฀FAST฀REACTORS฀AS฀WELL฀AS฀
THE฀CALCULATION฀OF฀HELIUM฀PRODUCTION฀IN฀A฀REACTOR฀A฀
BETTER฀KNOWLEDGE฀OF฀THE฀REACTION฀/N>	#฀IS฀NEC
ESSARY฀+NOWLEDGE฀OF฀THE฀HELIUM฀PRODUCTION฀IS฀IM
PORTANT฀FOR฀EVALUATING฀THE฀PERFORMANCE฀OF฀FUEL฀PINS฀
AND฀ CLADDINGS฀ SINCE฀ HELIUM฀ GAS฀ BUILDUP฀ CAUSES฀
EMBRITTLEMENT฀OF฀ THE฀MATERIAL฀4HE฀ /N>	#฀RE
ACTION฀MAKES฀UP฀฀OF฀THE฀TOTAL฀HELIUM฀PRODUC
TION฀AND฀CONTRIBUTES฀฀TO฀ITS฀UNCERTAINTY
)N฀ ฀ A฀MEASUREMENT฀ CAMPAIGN฀ AT฀ *2#)2--฀
WAS฀ STARTED฀WITH฀ A฀ TIME฀ PROJECTION฀ CHAMBER฀ AND฀
A฀MIXTURE฀OF฀+R฀ 	฀ ¯฀#/฀ 	฀GAS฀ SAMPLE฀ AT฀
THE฀6AN฀ DE฀'RAAFF฀ ACCELERATOR฀ 4HE฀ INCIDENT฀ NEU
TRON฀ENERGY฀ RANGE฀OF฀฀ TO฀฀-E6฀AND฀AT฀฀-E6฀
WAS฀COVERED฀AND฀THE฀PRELIMINARY฀ANALYSIS฀SHOWED฀
THAT฀THE฀*2#)2--฀DATA฀ARE฀CLOSE฀TO฀THE฀EVALUATED฀
DATA฀ IN฀ THE฀ %.$&"6)฀ LIBRARY฀ FOR฀ THE฀ ฀ TO฀ ฀
-E6฀RANGE฀4HERE฀IS฀DISAGREEMENT฀WITH฀THE฀MOST฀
RECENT฀ VERSION฀ %.$&"6))B฀ THOUGH฀ !T฀ ฀ -E6฀
THE฀AGREEMENT฀IS฀WITH฀%.$&"6))B฀AND฀THE฀DATA฀
DISAGREE฀WITH฀%.$&"6)฀4HE฀MEASUREMENT฀PRO
GRAMME฀WILL฀BE฀EXTENDED฀IN฀
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4HE฀ /N>	#฀ CROSS฀ SECTION฀MEASURED฀AT฀ THE฀ *2#)2--฀6AN฀
DE฀'RAAFF฀ACCELERATOR฀IN฀฀BLACK฀PRELIMINARY฀DATA	฀IN฀COM
PARISON฀WITH฀THE฀%.$&"6)฀฀BLUE฀LINE	฀AND฀%.$&"6))B฀
฀PURPLE฀LINE	฀EVALUATIONS
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+EY฀MEASUREMENTS฀FOR฀THE฀THORIUM฀FUEL฀CYCLE
5SING฀A฀4H5฀FUEL฀CYCLE฀FOR฀NUCLEAR฀POWER฀PRODUC
TION฀INSTEAD฀OF฀THE฀CONVENTIONAL฀50U฀CYCLE฀WOULD฀
REDUCE฀ THE฀AMOUNT฀OF฀PLUTONIUM฀AND฀MINOR฀ ACTI
NIDES฀ LIKE฀ NEPTUNIUM฀ AND฀ CURIUM฀ IN฀ THE฀ WASTE฀
4O฀ DEVELOP฀ THIS฀ CONCEPT฀ SOME฀ NUCLEAR฀ REACTIONS฀
NEED฀TO฀BE฀KNOWN฀MORE฀ACCURATELY฀*2#)2--฀CAR
RIES฀ OUT฀MEASUREMENTS฀ ON฀ THE฀ CAPTURE฀ AND฀ TOTAL฀
CROSS฀SECTIONS฀OF฀4H฀THE฀½SSION฀CROSS฀SECTION฀OF฀
5฀IN฀THE฀RESONANCE฀REGION฀AND฀THE฀½SSION฀CROSS฀
SECTIONS฀FOR฀0A฀AND฀0A฀IN฀THE฀FAST฀NEUTRON฀RE
GION฀4HE฀NEW฀EXPERIMENTAL฀DATA฀MEASURED฀AT฀*2#
)2--฀CAN฀HELP฀IMPROVE฀THE฀FEASIBILITY฀STUDIES฀AND฀
RISK฀ASSESSMENT฀OF฀ADVANCED฀NUCLEAR฀APPLICATIONS฀
BASED฀ON฀THE฀THORIUMURANIUM฀FUEL฀CYCLE
)N฀฀THE฀MEASUREMENTS฀AND฀DATA฀EVALUATION฀OF฀
THE฀CAPTURE฀CROSS฀SECTION฀OF฀4H฀WERE฀COMPLETED฀
PRODUCING฀ALSO฀FULL฀COVARIANCE฀INFORMATION฀FOR฀THE฀
ENTIRE฀ ENERGY฀ RANGE฀ 4HESE฀ RESULTS฀WERE฀ USED฀ IN฀
THE฀NEW฀EVALUATION฀CONDUCTED฀BY฀THE฀#OORDINATED฀
2ESEARCH฀0ROJECT฀OF฀THE฀)!%!฀4HE฀COVARIANCE฀INFOR
MATION฀OF฀THE฀NEUTRON฀CAPTURE฀MEASUREMENTS฀WAS฀
ADOPTED฀FOR฀THE฀NEW฀%.$&"6))฀EVALUATION
)N฀฀THE฀½SSION฀CROSS฀SECTION฀OF฀0A฀IN฀THE฀EN
ERGY฀RANGE฀OF฀฀TO฀฀-E6฀WAS฀MEASURED฀DIRECTLY฀
FOR฀THE฀½RST฀TIME฀AND฀IN฀฀THE฀*2#)2--฀INVES
TIGATED฀THE฀0ANF	฀CROSS฀SECTION฀AT฀INCIDENT฀NEU
TRON฀ENERGIES฀BELOW฀฀-E6฀0ROMPT฀½SSION฀NEUTRON฀
SPECTRA฀AND฀MULTIPLICITIES฀OF฀0A฀ISOTOPES฀UP฀TO฀฀
-E6฀INCIDENT฀NEUTRON฀ENERGY฀WERE฀ALSO฀CALCULATED฀
WITH฀COLLABORATORS฀USING฀MODELLING฀BASED฀ON฀ THE฀
EXPERIMENTAL฀RESULTS฀OBTAINED฀AT฀*2#)2--
*2#)2--฀MEASUREMENTS฀INCORPORATED฀IN฀NEW฀EVALUATIONS฀AND฀INTERNATIONAL฀DATABASES฀IN฀
$ATA $ATABASE &IELD฀OF฀APPLICATION
4EMPERATURE฀DEPENDENT฀TRANSMISSION฀
MEASUREMENTS฀ON฀NATURAL฀HAFNIUM
*%&&฀LIBRARY
/%#$.%!฀%8&/2฀DATABASE
SAFETY฀OF฀NUCLEAR฀REACTORS
4EMPERATURE฀DEPENDENT฀TRANSMISSION฀
MEASUREMENTS฀FOR฀฀0U
*%&&฀฀LIBRARY
/%#$.%!฀%8&/2฀DATABASE
SAFETY฀OF฀NUCLEAR฀REACTORS
0A฀½SSION฀CROSS฀SECTION฀DATA฀ )!%!฀4H5฀#20 MINIMISING฀NUCLEAR฀WASTE
฀0A฀PROMPT฀½SSION฀NEUTRON฀MULTIPLICITY฀
AND฀SPECTRUM฀DATA
)!%!฀4H5฀#20 MINIMISING฀NUCLEAR฀WASTE
4OTAL฀AND฀CAPTURE฀CROSS฀SECTIONS฀OF฀0B *%&&฀฀LIBRARY TRANSMUTATION฀OF฀NUCLEAR฀WASTE
2ESONANCE฀PARAMETER฀EVALUATION฀FOR฀0B *%&&฀฀LIBRARY TRANSMUTATION฀OF฀NUCLEAR฀WASTE
#OVARIANCE฀½LE฀FOR฀4H฀IN฀THE฀UNRESOLVED฀
RESONANCE฀REGION
.UCLEAR฀$ATA฀3ECTION฀OF฀)!%! TRANSMUTATION฀OF฀NUCLEAR฀WASTE
(IGH฀RESOLUTION฀MEASUREMENTS฀OF฀.P *%&&฀฀LIBRARY
/%#$.%!฀%8&/2฀DATABASE
TRANSMUTATION฀OF฀NUCLEAR฀WASTE
!CTIVATION฀CROSS฀SECTIONS฀OF฀ISOTOPES฀OF฀:R฀
7฀4A฀AND฀FOR฀SPECI½C฀REACTIONS฀OF฀#R฀.I฀
AND฀#U฀
%UROPEAN฀!CTIVATION฀&ILE฀0ROJECT
/%#$.%!฀%8&/2฀DATABASE
TRANSMUTATION฀OF฀NUCLEAR฀WASTE
*%&&฀®฀*OINT฀%VALUATED฀&ISSION฀AND฀&USION฀&ILE
/%#$.%!฀®฀.UCLEAR฀%NERGY฀!GENCY฀OF฀THE฀/RGANISATION฀FOR฀%CONOMIC฀#OOPERATION฀AND฀$EVELOPMENT฀
%8&/2฀®฀%8CHANGE฀&/2MAT
)!%!฀#20฀®฀#OORDINATED฀2ESEARCH฀0ROJECT฀OF฀THE฀)NTERNATIONAL฀!TOMIC฀%NERGY฀!GENCY
%.$&฀®฀!MERICAN฀%VALUATED฀.UCLEAR฀$ATA฀&ILE
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"UDGET
4HE฀ )NSTITUTE฀ IS฀ FUNDED฀ BY฀ THE฀ *2#฀ BUDGET฀ FROM฀
THE฀%5฀&RAMEWORK฀0ROGRAMMES฀FOR฀2ESEARCH฀AND฀
4ECHNOLOGICAL฀$EVELOPMENT฀BOTH฀OF฀THE฀%UROPEAN฀
#OMMUNITY฀AND฀THE฀%UROPEAN฀!TOMIC฀%NERGY฀#OM
MUNITY฀ %URATOM	฀ 4HE฀ )NSTITUTE฀ BUDGET฀ CONSISTS฀
OF฀ INSTITUTIONAL฀ CREDITS฀ COMING฀ DIRECTLY฀ FROM฀ THE฀
*2#฀BUDGET฀FOR฀THE฀TH฀&RAMEWORK฀0ROGRAMME฀AND฀
THE฀ COMPETITIVE฀ INCOME฀ 4HE฀ INSTITUTIONAL฀ CREDITS฀
CONTAIN฀STAFF฀EXPENSES฀TECHNICAL฀AND฀ADMINISTRA
TIVE฀SUPPORT฀AND฀OPERATIONAL฀APPROPRIATIONS฀4HE฀
COMPETITIVE฀INCOME฀COMPRISES฀SHARED฀COST฀ACTIONS฀
UNDER฀THE฀&RAMEWORK฀0ROGRAMMES฀AND฀OTHER฀COM
PETITIVE฀CONTRACTS฀WITH฀ THE฀#OMMISSION฀WORK฀ FOR฀
THIRD฀PARTIES฀AND฀THE฀DISTRIBUTION฀OF฀REFERENCE฀MA
TERIALS
฀ OF฀ THE฀ )NSTITUTE´S฀ BUDGET฀ IS฀ COMPETITIVE฀
INCOME฀ )T฀ HAS฀ INCREASED฀ THROUGHOUT฀ THE฀ THREE฀
&RAMEWORK฀0ROGRAMMES฀SEE฀BELOW฀&IGURE฀ON฀COM
PETITIVE฀INCOME฀THROUGH฀&0&0	฀AND฀HAS฀REACHED฀
A฀SUSTAINABLE฀LEVEL฀)N฀COMPARISON฀TO฀฀AN฀IN
CREASE฀OF฀฀HAS฀BEEN฀RECORDED฀3UCCESS฀RATE฀IN฀
½LING฀FOR฀COMPETITIVE฀CONTRACTS฀WAS฀
#OMPETITIVE฀ACTIVITIES฀KE	฀IN฀&0
   
#OMPETITIVE฀CONTRACTS    
7ORK฀FOR฀THIRD฀PARTIES    
2EFERENCE฀MATERIAL฀DISTRIBUTION    
4OTAL    







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%UROPEAN฀PROJECTS฀AND฀NETWORKS฀FOR฀RESEARCH฀IN฀WHICH฀THE฀*2#)2--฀PARTICIPATED฀IN฀
.ETWORKS฀OF฀EXCELLENCE
#!3#!$% #HEMICALS฀AS฀CONTAMINANTS฀IN฀THE฀FOOD฀CHAIN
%52/&)2 %UROPEAN฀FOOD฀INFORMATION฀RESOURCE฀NETWORK
%52/'%.4%34 'ENETIC฀TESTING฀IN฀%UROPE
-/.)1! -ONITORING฀AND฀QUALITY฀ASSURANCE฀IN฀THE฀FOOD฀SUPPLY฀CHAIN
.%52/02)/. 0REVENTION฀CONTROL฀AND฀MANAGEMENT฀OF฀PRION฀DISEASES
)NTEGRATED฀PROJECTS
")/#/0 .EW฀TECHNOLOGIES฀TO฀SCREEN฀MULTIPLE฀CHEMICAL฀CONTAMINANTS฀IN฀FOODS
#/%842! '-฀AND฀NON'-฀SUPPLY฀CHAINS฀#OEXISTENCE฀AND฀TRACEABILITY
%52/42!.3 %UROPEAN฀RESEARCH฀PROGRAMME฀FOR฀THE฀TRANSMUTATION฀OF฀HIGH฀LEVEL฀NUCLEAR฀WASTE฀IN฀AN฀ACCELERATOR฀DRIVEN฀SYSTEM
42!#% 4RACING฀THE฀ORIGIN฀OF฀FOOD
3PECI½C฀TARGETED฀RESEARCH฀PROJECTS
3!&%%$0!0 $ETECTION฀OF฀PRESENCE฀OF฀SPECIESSPECI½C฀ANIMAL฀PROTEINS฀IN฀ANIMAL฀FEED
!.#)%.4฀#(!2- !NALYSIS฀BY฀NEUTRON฀RESONANT฀CAPTURE฀IMAGING฀AND฀OTHER฀EMERGING฀NEUTRON฀TECHNIQUES฀NEW฀CULTURAL฀HERITAGE฀AND฀ARCHEOLOGICAL฀RESEARCH฀METHODS
%!1#7)3% %UROPEAN฀ANALYTICAL฀QUALITY฀CONTROL฀IN฀SUPPORT฀OF฀THE฀7ATER฀&RAMEWORK฀$IRECTIVE฀VIA฀THE฀WATER฀INFORMATION฀SYSTEM฀FOR฀%UROPE
(/2):/.4!,/2' (ORIZONTAL฀STANDARDS฀ON฀ORGANIC฀MICROPOLLUTANTS฀FOR฀IMPLEMENTATION฀OF฀%5฀DIRECTIVES฀ON฀SLUDGE฀SOIL฀AND฀TREATED฀BIOWASTE
37)&47&$ 3CREENING฀METHODS฀FOR฀WATER฀DATA฀INFORMATION฀IN฀SUPPORT฀OF฀THE฀7ATER฀&RAMEWORK฀$IRECTIVE
15/6!$)3 1UALITY฀MANAGEMENT฀ORGANISATION฀VALIDATION฀OF฀STANDARDS฀DEVELOPMENTS฀AND฀INQUIRIES฀FOR฀SOLID฀RECOVERED฀FUELS
)NTEGRATED฀INFRASTRUCTURE฀INITIATIVES
),)!3 )NTEGRATED฀LARGE฀INFRASTRUCTURES฀FOR฀ASTROPARTICLE฀PHYSICS
%&.5$!4 %UROPEAN฀FACILITIES฀FOR฀NUCLEAR฀DATA฀MEASUREMENTS
#OORDINATION฀ACTIONS
#!.$)$% #OORDINATION฀ACTION฀ON฀NUCLEAR฀DATA฀FOR฀INDUSTRIAL฀DEVELOPMENTS฀IN฀%UROPE
)-%2!฀%2!.%4 )MPLEMENTING฀METROLOGY฀IN฀THE฀%UROPEAN฀2ESEARCH฀!REA
%-%2!,$ %MPOWERING฀THE฀MICROARRAYBASED฀%UROPEAN฀2ESEARCH฀!REA฀TO฀TAKE฀A฀LEAD฀IN฀DEVELOPMENT฀AND฀EXPLOITATION
4RANSNATIONAL฀ACCESS฀SCHEME฀%URATOM	
.5$!-% .EUTRON฀DATA฀MEASUREMENTS฀AT฀*2#)2--
38 | Institute in figures
(UMAN฀RESOURCES
!T฀THE฀END฀OF฀YEAR฀฀THE฀TOTAL฀NUMBER฀OF฀STAFF฀
AT฀ *2#)2--฀WAS฀฀PERSONS฀ 4HE฀ STAFF฀ IS฀ COM
POSED฀OF฀#OMMISSION฀OF½CIALS฀AND฀EMPLOYEES฀ON฀
½XEDTERM฀CONTRACTS฀!PPROXIMATELY฀฀OF฀POSTS฀
ARE฀ NONPERMANENT฀ TO฀ ENSURE฀ ¾EXIBILITY฀ AND฀ THE฀
ABILITY฀TO฀HOST฀0H$฀STUDENTS฀POSTDOCTORAL฀FELLOWS฀
AND฀VISITING฀EXPERTS฀)N฀฀WOMEN฀MADE฀UP฀฀
OF฀ALL฀STAFF฀WHILE฀฀OF฀THE฀STAFF฀HOLDING฀NONPER
MANENT฀POSITIONS฀AND฀฀OF฀THE฀CORE฀STAFF฀WERE฀
WOMEN
)N฀THE฀#OMMISSION฀TRAINING฀IS฀A฀CENTRAL฀ELEMENT฀OF฀
CAREER฀DEVELOPMENT฀4HE฀*2#)2--฀OFFERS฀ITS฀STAFF฀
A฀ LARGE฀ VARIETY฀ OF฀ COURSES฀ TO฀ HELP฀ THEM฀ DEVELOP฀
THEIR฀COMPETENCES฀-ANY฀OF฀THE฀COURSES฀GIVEN฀BY฀
*2#)2--฀DEAL฀WITH฀SCIENTI½C฀AND฀LABORATORY฀TECH
NIQUES฀ INFORMATICS฀ SAFETY฀ AND฀ SECURITY฀ ISSUES฀
BUT฀ ALSO฀ ½NANCIAL฀ REGULATIONS฀ SOFT฀ SKILLS฀ LAN
GUAGES฀AND฀IMPLEMENTING฀)3/฀STANDARDS฀ARE฀COV
ERED฀ 4RAINING฀ DELIVERED฀ BY฀ INTERNAL฀ TRAINERS฀ HAS฀
BEEN฀STRONGLY฀ENCOURAGED฀)N฀฀*2#)2--฀STAFF฀
SPENT฀฀MANDAYS฀IN฀TRAINING฀WITH฀AN฀AVERAGE฀OF฀
฀PER฀PERSON฀WHILE฀THE฀*2#฀AVERAGE฀WAS฀
3TAFF฀ON฀½XEDTERM฀CONTRACTS฀
IN฀TOTAL฀DURING฀	
4YPE฀OF฀CONTRACT - & 4OTAL
0OST฀GRADUATE฀FELLOW   
0OST฀DOCTORAL฀FELLOW   
3ENIOR฀SCIENTIST   
6ISITING฀SCIENTIST   
3ECONDED฀NATIONAL฀EXPERT   
!UXILIARY   
#ONTRACTUAL฀AGENT   
4RAINEE   
4OTAL   







฀ ฀ ฀ ฀ ฀ ฀ ฀ 
.UMBER฀OF฀TRAINING฀ACTIONS
.UMBER฀OF฀COURSES
#ORE฀STAFF฀
%NDOFYEAR฀SITUATION - & 4OTAL
/F½CIALS   
4EMPORARY฀AGENTS฀ON฀YEAR
RENEWABLE฀CONTRACTS   
4EMPORARY฀AGENTS฀ON
NONRENEWABLE฀CONTRACTS฀   
4OTAL   
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0UBLICATIONS
!฀LARGE฀PART฀OF฀THE฀RESEARCH฀DONE฀AT฀ *2#)2--฀IS฀
REPORTED฀ IN฀SCIENTI½C฀PUBLICATIONS฀AND฀ IS฀PUBLICLY฀
AVAILABLE฀ )N฀ADDITION฀TO฀ARTICLES฀PUBLISHED฀IN฀REF
EREED฀SCIENTI½C฀JOURNALS฀AND฀CONFERENCE฀PROCEED
INGS฀VALUABLE฀INFORMATION฀CAN฀BE฀FOUND฀IN฀THE฀%52฀
REPORTS฀ &OR฀ INSTANCE฀ REPORTS฀ ON฀ CERTI½CATION฀ OF฀
REFERENCE฀MATERIALS฀OR฀RESULTS฀OF฀MANY฀INTERLABORA
TORY฀COMPARISONS฀ARE฀PUBLISHED฀IN฀THE฀%52฀SERIES
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)N฀ ฀ ฀ WORKSHOPS฀ OR฀ TRAINING฀ COURSES฀ WERE฀
ORGANISED฀AT฀THE฀)NSTITUTE฀AND฀ELSEWHERE฀&OR฀IN
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฀FOUR฀#2,฀WORKSHOPS฀FOR฀THE฀NATIONAL฀REFER
ENCE฀ LABORATORIES฀WERE฀HELD฀AT฀ *2#)2--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&//$´3฀7!4%2฀ 	฀ AND฀WORKSHOPS฀ ON฀ STAND
ARDISED฀METHODS฀ FOR฀ FOOD฀AND฀ FEED฀ANALYSIS฀WITH฀
#%.฀ IN฀"RUSSELS฀ "%	฀AND฀.%-%!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TIONS฀IN฀6ARNA฀"'	฀*2#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4HE฀฀SEMINAR฀LECTURES฀GIVEN฀DURING฀THE฀YEAR฀PRO
MOTE฀ EXCHANGING฀ INFORMATION฀ AND฀ BEST฀ PRACTISES฀
WITH฀ PARTNERS฀ *2#)2--฀WELCOMED฀ OVER฀ ฀ VISI
TORS฀WHO฀ATTENDED฀MEETINGS฀WORKSHOPS฀OR฀GUIDED฀
LABORATORY฀VISITS฀)N฀ADDITION฀TO฀THE฀SCIENTI½C฀VISITORS฀
ALSO฀THE฀PUPILS฀OF฀THE฀%UROPEAN฀3CHOOL฀IN฀-OL฀HAD฀
THE฀OPPORTUNITY฀TO฀PERFORM฀HANDSON฀EXPERIMENTS฀IN฀
THE฀*2#)2--฀LABORATORIES฀AND฀THE฀½RE฀BRIGADES฀OF฀
THE฀SURROUNDING฀TOWNS฀JOINED฀THE฀)NSTITUTE´S฀VOLUN
TARY฀½RE฀BRIGADE฀FOR฀EXERCISES฀4O฀MARK฀THE฀CHANGE฀IN฀
%5฀PRESIDENCY฀AN฀!USTRIAN&INNISH฀EVENT฀WAS฀ORGAN
ISED฀ON฀฀*UNE฀!LSO฀THE฀ANNUAL฀BARBECUE฀FOR฀STAFF฀
FEATURED฀!USTRIAN฀AND฀&INNISH฀THEMES฀WITH฀DEMON
STRATIONS฀OF฀&INNISH฀TANGO฀AND฀6IENNESE฀WALTZ
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   
%52฀REPORTS    
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4OTAL    
&IRE฀EXERCISE฀AT฀*2#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0UPILS฀OF฀THE฀%UROPEAN฀3CHOOL฀IN฀-OL฀COULD฀BENE¼T฀OF฀THE฀COOLING฀
ASSISTANCE฀OF฀THE฀)NSTITUTE³S฀¼RE฀BRIGADE฀DURING฀A฀SPORTS฀EVENT
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